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INTRODUCTORY. 

The duty of intcoduciiig the present modest publication to our 
fellow workers of other land«, and of explaining its aim and scope, 
having fallen on me, I feel that I can do this in no better way than 
by offering a brief retrospect of the progress of our science in 
Japan. 

Until within a comparatively recent time, Japan was a sealed 
book to Europe. The name of our country stood in the West as 
the symbol of things strange, remote and antipodal. In the minds 
of Europeans, Japan has never been associated with science, except 
as an object of investigation ; and, if I mistake not, they would find 
something almost incongruous in the idea of contributions to the 
progress of modern science from Japanese sources. But if such a con- 
ception exists, it rests, I verily believe, on entirely unjust grounds. 
Â slight acquaintance with the history of Japan would enable any 
one to see without much difficulty that a high degœe of culture was 
attained at an early age in our land, and that there has ever beeh 
abroad a spirit of earnest study among our people. It would take 
me too far away from my immediate object to do My thing more 
than mention the existence of those masterpieces in Ktemture and 
art wfeich were procl^ced in the period extending from tho sev »ntl^ tq 
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11 INTRODUCTORY. 

the tenths centuries of the Christian era and which have been the 
despair of all who have striven to emulate them in succeeding ages. 
But I may perhaps be allowed to cite a few facts having a closer 
connection with our subject, which would, I believe, go far to sub- 
stantiate what I have claimed for my country. 

It is probably unknown to most persons in the West that early 
in the eighth century of the Ohriistian em there was already estab- 
lished in Japan an Imperial University with four departments, — 
Ethics, History, Jurisprudence and Mathematics, — and with the pre- 
scribed number of four hundred students. There were also at the 
same time a bureau devoted to Asti-onomy, Astrology, Calendar- Com- 
pilation and Meteorology, and a Medical College with professors of 
Medicine, Surgery, Acupuncture, Necromancy (the art of healing by 
charma) and Pharmacology. The last named branch of study in- 
cluded the collection, cultivation, and investigation of medicinal plants, 
and thus a considerable amount of lx)tanical knowledge must already 
have been acquired by that time. Toward the end of the ninth 
century, when a catalogue of books existing in Japan was compiled 
by the order of the then reigning ]:.niperor, the Imperial libiury 
was found to contain 16,790 volumes, divided into forty depart- 
ments, — and this in spite of a disastrous fire of some years previous. 
Among the medical works were some with very modrïrn soundii>g 
titles» such as " The Curing of Diseases of Women " and " On the 
Methods of Healing Diseases of the Horse.'' Japan in those early 
days derived its culture from India, China, and Corea, but the details 
above enumerated clearly show that educated society must alœady 
have attained a high degree of civilistation. 

Coming to niore-« tnodern times, it is known that, during tl|e 
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loijg peace of two hundred aad fifty years which the rule of the 
ToKUGAWA shoguns secured for Japan, literature, the arts, and all 
peaceful industries were developed with remarkable vigor and 
rapidity, and that the study of Natural History shared in this pro- 
gress. Apart from that ionate love of Nature and the natural which 
was ever showing itself in poetiy and other arts, the study of 
natural products was always pursued, ostensibly with the purjpose 
of collecting jnateria inedica, or of discovering things that might 
be used as fopd in case of a famine, or of identifying objects 
mentioned in the Confucian classic '' Shi^King," But it is not 
difiioult to perceive that naturalists looked in reality beyond theße 
simple or utilitarian ends, and investigated animals and plants 
foi' their own sake, although the principal aim of their researches 
seems to have been the comparatively barren one of establishing 
a relationship between Js^nese products and those described in 
various Chinese works on Natural History. Frequent were the 
excursions and expeditions undertaken with the view of collecting 
natural objects, among which plants were espedal favorites, and 
all parts of the country seem to have been tolerably well explored 
in this way. Numerous were the treatises on Natural History, 
published or unpublished. Many of these were encyclopedic in 
tineir comprehensiveness and size, such as " ShobiUm Buisai^"* by 
In AC Jatcusui, (lOOO parts, early in the eighteenth oeatury), and 
** Bonzo Kôinohu Keimô '' by Ono Eanzapst (48 paits, 1803). The 
k^t, nan^ natumlist \yas so famous for his extensive knowledge that 
we are .told, his pupils were nearly cue thpu^nd in number. My 
colleague, Prof. Matsümüba, in his |x)ok on the ^enumeratipu of 
Jf^uese plauMa^äl» gives âOQ tiitl^pf Japa^^se works 09 botany 
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Iv iNTRODüCTORY. 

compiled previously to 1868. Many of the Natural History 
volumes bad beautiful colored illustrations, wbich serve tbeir pur- 
pose even at the present day. Natural History displays were of 
common occurrence, when naturalists came together with their 
treasures, and showed them to one another and to the public. 
Of these the exhibitions given by Hiraga Qknnai in the middle 
of the eighteenth century were perhaps the most celebrated. The 
present Botanic Garden of the Imperial University was established 
early in the Tokugawa period, viz. in 1681, and was long renown- 
ed as the "0 Yaku En*' (Garden of ÄTedicinal Plants). The 
mastery of the Dutch language by a few earnest physicians in 
the middle of the eighteenth century has always seemed to me 
one of the greatest triumphs ever achieved by patient scholarship. 
Originally undertaken with the purpose of ascertaining something 
about Western medicine, their efforts soon exerted an influence on 
all branches of learning. The whole rich treasury of Western 
civilization became suddenly accessible through the channel thus 
opened of the Dutch language. It is »ot possible to overestimate 
the effect of the new acquisition on the progress of Japan. Suffice 
it here to say that the country would not be what it is to-day, 
but for this leaven which had been working through and through 
the Whole mass of society for over a hundred years before the 
Restoration of 1868 enabled it to bear its legitimate fruit. This 
innovation, together with the visits of Thunberg (1775) and 
SiBBOLD (1821), had due effect upon the Natural History studies 
also. The sjrstem of Linné, especially in regard to plants, seems 
to have been well grasped, with very little delay. The most famous 
]i>roductions of the new school on Natural History subjects are pro- 
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bably ** Shokugakiv Keigen ** (Elements of Botanical Science) by 
ÜDAGAWA YoAN, 1885; and ** Sömoku Zusetsu'" (Icônes Plantarum) 
by IiNUMA YoKUSAi, 1832 ; — the lattar being a standard work at 
the present day. It is perhaps a circumstance interesting enough 
to record, that a work on the use of the microscope was published 
in 1801. 

Looked at from the modern standpoint, the Natural History of 
the pre- Restoration period (before 18(58) was without doubt strongest 
in Botany. Our science of Zoology seems to have been greatly 
backward in its development, compared with that of the sister 
science, and its study was probably similar in method and aim to 
that of the Middle Ages in Europe. It seems to have concerned 
itself mostly with making commentaries on Chinese works of 
Natural History, like " Honzô Komoku '* or with identifying Japanese 
objects with names given in those writings. Excepting a little 
on birds, fishes and shells, hardly any work that can be called 
scientific in any modern sense, seems to have been accomplished. 
Nevertheless this school did an immense service by showing that 
the study of natural objects was worth the best efforts of intellectual 
men. Names like Abai Hakuseki, Inao Jakusui, Katbaba Ekken, 
Ono Banzan"*" are among the most honored in the annals of our 
learning. 

With the Restoration of the Emperor to his full power, in 
1868, came the wholesale reconstruction of all political institutions, 
and the country has been, and is still, going through such a 
social revolution as has seldom been witnessed in any part of the 
world. Along with many other things, the old school of Natural 

* AH these names are given in the Japanese feshion, with the surname flnt 
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VI INTRODUCTORY. 

History was swept away, as ohessmea from the board at the eud 
of a game. So £ar as our science is concerned, there is a complete 
break at this period. The modern school of Zoology dates from 
the appointment of Prof. E. S. Morse of Salem, Mass., U. S. A. 
to the chair of Zoology at the University of Tokyo, in 1877. 
His indefatigable zeal and genial manners won many friends for 
the new science among all classes of society, while his lectures, 
popular or otherwise, drew attention for the first time to the im- 
mense strides which our science, under the stimulus of Darwinism, 
was malciug in the West. He, with a few students undçr him, 
also soon had in working order a tolerably good museum — the 
nucleus of the present Zoological and Anthropological collections of 
the Science College. It was also during his stay and through 
his care that the Tokyo Biological Society, from which the 
Tokyo Zoological Society is directly descended, was first organized. 
It is truly wonderful how much he accomplished in the brief 
time he was in Japan. On the return of Prof. Morse to America, 
he was succeeded by Prof. C. 0. Whitman, now of the University 
of Chicago. It was the latter who first introduced modern 
technical methods. These two Americans, Morse and Whitman, 
thus stood sponsors to the modern school of Zoology in Japan. 

Since 1881, the development of Zoology in this country has 
been entirely in the hands of Japemese."*^ The spirit of earnest 



* Some who read this statement uiay coosider that I have not given due credit to 
those zoologists from other oonntries who have lived in, or visited, Japan from time to 
time. It is certainly as far as possible from my iutontion to slight the labors of 
UiLGENDORF, DôDEBLEiN, pRYER and others, but the f<ict remains that the rec«?nt 
development of the zoological school in Japan has been almost entirely independent of 
these men. It is a pleasure to mo to add that Mr. Owston of Yokohama has been 
very active in unearthing the treasures of the deeper parts in the Sagami Sen.. 
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study which signalissed the Natural History School of the pre- 
Restoration days is happily revived, but with higher and wider 
purposes, and with greater facilities for successful attainment. 
Though only twenty years have passed since the ** new departure," 
a vigorous school of Zoology has already sprung up. I shall 
perhaps not be overstepping the bounds of nciodesty, if I say for 
ray confrere» that a more earnest, more enthusiastic, or more 
industrious set ot men could with difficulty be found anywhere. 

There can be no. doubt that the establishment of the Marine 
Station at Miaaki, by the Imperial University, in 1887, gave a 
great impetus to the study of Zoology in Japan. Situated at the 
point of the peninsula jutting out between the Bay of Sagami 
and the Bay of Tokyo, it has access to localities long since famous 
as the home of some remarkable forms of animal life. Along the 
coast, all sorts of bottoms are found, yielding a rich variety of 
animal forms, while the hundred-fathom line is within two or 
three miles of the shore, and depths of five hundred fathoms are 
not very difficult of approach. The existence of a remarkable 
deep-sea fauna in these profounder parts has been ascertained 
within the last few shears, and zoological treasures are now being 
constantly hauled up. The great ** Black Current" {Kuro Shiwo) 
sweeps by, not many miles out, and a branch of it often comes 
into the very harbor of Misaki, gladdening the heart of the Plankton 
explorer. Face to face with this inexhaustible treasury of animal 
forms, the zoologist will have to possess unusual powers of self- 
restraint, indeed, not to grow enthusiastic over his science. 

By the year 1888, the number of those devoted to the study 
of iSoolo^y in our country had so far increased that the need of an 
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organ of their owii was felt. Thus was established in that year, 
under the auspices of the Tokyo ZoologicaJ Society, a monthly 
publication entitled the *' Döbutsugaku Zasshi '* (Zoological Maga- 
zine). This had a twofold design ; first, to serve as a means of 
communication among followers of the science in Japan, and secondly 
to spread the knowledge of Zoology among non-specialists, especially 
among teachers of the subject in primary and middle schools. 
The periodical is in the Japanese language, and popular as well as 
special papers have been published side by side. The Magazine 
is now in its ninth volume. 

About the same time, the Journal of the College of Science, 
Imperial University, was established. Thus was opened a con- 
venient channel for carrying abroad the intelligence of scientific 
investigations conducted in Japan, and those who look over the 
ten volumes of the Journal will see that zoologists have not been 
slow in availing themselves of the opportunities afforded. 

The prospects of our science in Japan have never been 
brighter than they are at this time. All of its main branches, 
including applications of it to practical purposes such as Fisheries, 
Sericulture, Entomology, etc. are now fairly represented. Each 
year will see gradual additions to the specialists of different groups, 
as the number of graduates from the Imperial University in- 
creases. The Marine Station at Misaki, which has become 
too small for our growing body, will be removed within the 
present year to a new site, about two miles north of its present 
location, and its accommodations will be considerably enlarged. 
While perhaps not essential to the pursuit of science, the extreme 
beauty of the situation, which commands a matchless view of 
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Fujiyama and the Sagami Bay, will certainly not lessen its attrac- 
tions ; and an additional charm to thotìe who are interested in the 
heroic achievements of the past may be found in the associations 
with which the spot abounds, as the ancient stronghold of a 
mighty warrior chieftain who was killed here in a desperate battle, 
after sustaining a long siege, and whose spirit is believed by the 
populace still to haunt the scene of his former greatness. A 
proposed railway, passing near the new site, will bring the station 
within two or three hours of Tokyo, A number of teachers 
scattered over difiEerent parts of the country are acting somewhat 
as sentinels at the outposts of our science, and doing good service 
in collecting animals from different localities. Our field of activity 
has also lately been suddenly widened by the addition of Formosa 
to the territory of Japan, and the work of a collecter now on 
that island will, it is hoped, be but the forerunner of many similar 
undertakings. Hardly a week now passes without something new 
turning up in the line of our study, and that something is often 
of great interest. 

Under these circumstances, it has seemed to us very desirable 
that there should be opened some channel for communicating the 
progress of our science in Japan to fellow-workers in other coun- 
tries ; — some channel less formal than the Journal of the Science 
College, and one through which even little things may be made 
known. A beginning was made in this direction about two years 
ago, when a department written in European languages was added 
to the Zoological Magazine, which has perhaps become known, 
through this featrure, to some who read these lines. We now 
feel justified in taking another step forward. Arrangements are 
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now completed for publishing the part written in European 
languages in an issue entirely separate from the purely Japanese 
text of the Magazine. The latter will now go on, containing 
simply articles in our own language, and will be intended for 
internal circulation, with its original twofold object. The present 
publication will take the place of the foreign language part, and 
will be primarily for the purpose of making the progress of Zoology 
in Japan known abroad. It will be distributed among laboi'atories, 
museums, educational institutions, and various societies of different 
countries, much more extensively than was attempted with the 
Zoological Magazine. We regret that the limited funds at our 
command do not allow us to publish at as much length, or to make 
use of as good plates, as we desire, but it is hoped that in time 
there will be a marked improvement. For the present, the 
Annotation KS will be issued rjuarterly, four numbei-s constituting 
an annual volume. 

In future, therefore, zoologists of other countries may look 
for contributions to their science from Japanese sources in two 
pubHcations : — for more extensive or monographic works in the 
Journal of the College of Science, Imperial university, and for 
shorter, less formal or preliminary notices in the present periodical.* 

On behalf of my fellow-zoologists of Japan, I should like to 
make here an earnest appeal to societies, institutions and indivi- 
duikls, the world over, to help us in our efforts, by sending their 
publications to us. We who are so far from the centers of our 



• 'J'herd uTt^ some other publications in wliich papers on zooloj^cal subjects are 
piïbltslu^J ÎTom time to time, for instance, Bulletin of the College of Agriculture, 
Imp Vüiv. It is our intention to call attention to them in this journal, when- 
ever iL>eciîsioïi arlîies. 
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science in Europe aud America appreciate this favor more keenly, 
I think, than those situated more favorably have any idea of. 
Publications may be sent either to the Tokyo Zoological Society 
or to the College of Science. 

We now send forth this magazine to our fellow-workers in 
other lands, asking their lenient judgment for whatever short- 
comings it may exhibit, and hoping that it will aid in promoting 
that fraternal feeling which must ever be characteristic of inter- 
national Science. 

SALVE ! 

K. MiTSUKURi, Ph. D. 

Professor of Zoology, Imperial University, 

and President of the Tokyo Zoological 

Society for 1896-7. 
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Pear-borer 

(Nephopteryx rubrizonella, Rag.). 

By N. Matsumura. 

Agricultural College, Sapporo, Hokkaido. 
With PI. I. 

There are two species of our pear-borers belonging to the genus 
Nephopteryx, the present one being much larger than the other. In 
1889, the smaller spscies was described by Mr. S. Ikeda of the Ag- 
ricultural College of Tokyo, in the Zoological Magazine, Vol. 1, page 99 ; 
but its life history was not known clearly at that time. By this larger 
borer our pear growers have been losing every year 30-50% of their 
crops, it being a much more troublesome insect than the apple-borer 
I have described in a recent number of the Zoological Magazine. 
Entomologically it belongs to Microlepidoptera, group Pyradina, family 
Pbycidœ, and its generic and specific name was kindly identified for 
me by Mr W. J. Holland of Pittsburg, through the kindness of Mr. 
0. HowAKD, the first Entomologist in the Department of Agriculture, 
Ü. S. A. 

Imago— AutenusQ curved over the basal joint, the latter with a 
scaly tuft ; labial palpi compressed, with a long end joint ; maxillary 
palpi small and filiform ; anterior wing with 11 veins, branches 4tb. and 
5th. not being stalked ; ground color varying form grayish brown to 
grayish black, crossed by two equidistant irregularly sinuated, grayish 
bordered black lines. Outer margin and basal half much deeper in color, 
with a black disco-cellular marking in the middle of the wing. Hind 
wing dark gray, with 8 veins, branches 3rd., 4th., and 5th. springing 
from a common stalk which rises from a bind angle of the ck)aed 
mid-cell. 
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2 M. MATSÜMÜRA. 

Thorax is of the same color as the anterior wing, abdomen much 
paler ; hind tibia large and compressed, with 4 spines. Wing expanse 25 
mm., body length 12 mm. ; two broods in a year, first middle July, 
second late September to early October. 

Eggs — These are placed just under a small twig where the rain 
does not strike directly, protected safely by a white silken web. The 
eggs under that cover are about 20 in number ; oblong in shape, both 
ends being a little narrower ; very flat ; black in color ; 0,7 mm. X 0,4 
mm. in size and hybernating through the wmter in this state. 

Larva — The larvœ hatch in early June, just at the time when the 
pear attains the size of a cherry, at first spinning much silken thread on 
the branches and then making their way to different fruits near by. To 
the injured fruits are attached almost always silken threads just at the 
place of branch, where a fruit stalk hung. At first whitish in color, 
with black head and black first segment, the larvœ gradually change in 
color to grayish yellow ; and when fully mature, they take a pinkish 
brown color, measuring about 20 mm. in length. They are 
spindle shaped in general, consisting of 12 segments, of which the 
6th., 7th., and 8th. are the largest ; head brownish black ; the 
upper part of the second segment with 2 pitchy black horny spots ; 
legs show nothing unusual. They injure only the core of pears and 
as they leave always a large blackish opening at their entrance, it 
is easy to detect their presence. The larval stage lasts 3 weeks or 
more ; the insects I cultured have made cocoons on the 30th. of 
June. Food plant only pear. 

Pupa — It always changes to pupa within the core of t)ie fruit 
spinning very little silk ; it is deep red brown in color, head, thorax and 
wing portion being much more so; it measures 13mm. — 15 mm. 
m length ; pupal stage lasts more than 2 weeks. 

Preventive method — The most effectual preventive method is to 
take ofif the eggs during winter months, as they are easily recognizable 
by their whitish web cover at the branches. For this purpose pruning 
is indispensable, eggs being almost always on the top of the branchés ; 
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and when pruned they must be immediately burnt up ; the remaining 
branches must be carefully searched for. The eggs are always placed 
near the hybernating nest of the pear leaf roller RhodopJicea hollandella, 
Bag. Kerosene emulsion is very beneficial after pruning as well as in 
early June, namely the time of larvae hatching, for it kills at the same 
time the larvœ of the leafroller. After they bore into the fruit, no 
remedy is accessible, except carbon bisulphide, but this chemical being 
very expensive I only used it on a dwarf tree, pouring it with a small 
brush into the hole, through which insect entered ; it very soon kills 
the insect and no injury was done to the fruit. Benzole also has the 
same effect, but inferior, and little injures the fruits. Now in our 
College garden, picking of the injured fruits by hands is the only means 
resorted to, as they are easily recognizable by their black holes and 
brown excrements. Lamp is of no use. 

Entomological Laboratory, 
Agricultural College, Sapporo. 
Jan. 5th. 1897. 
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Fig. I ; Imago enlarged. 

Fig. n ; Larva. 

Fig. Ill, A ; Eggs under the Silky CoverßigitizedbyGoOgle 

Fig. IV ; Pupa in the Pear. 
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On Two New Species of Asthenosoma 

from the Sea of Sagami. 

By s. Yoshiwara. 

Zoological Institute, Science College, Imp. Univ., Tokyo. 
With PL II. 

The Echinoid collection of the Science College Museum contains, 
amongst others, five interesting specimens referable to the genus As- 
thenosoma, of which I propose to make two new species as described 
below. 

Asthenosovta longispinum, nov. sp. 
(Figs. 1-7.) 

Four specimens of this species have been obtained from a depth of 
313-376 fathoms in Sagami Sea. 

Test flexible, disc-shaped, flat actinally, depressed abactinally, 
somewhat polygonal in ambital outline. Dimensions of the largest 
specimens : 135 mm. in diameter and 18 mm. in height. Color of 
covering membrane dark red as preserved in alcohol. 

Plates numerous. In a specimen of 110 mm. in diameter, there 
are in a vertical row : actinally, about 17 interambulacral and about 23 
ambulacral plates ; abactinally, about 30 interambulacral and more than 
30 ambulacral plates. Plates overlapping as in other species of the 
genus. Between every two interambulacrals in vertical succession, there 
exists actinally a considerable membranous area in the middle, but 
abactinally this membrane is reduced to a minimum, and the plates 
overlap one another even in the middle of transverse sutures, although 
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in a very slight degree. Close to the periproct again, the overlapping 
just referred to is not recognizable. 

Apical system (fig. 5) star-shaped, not projecting, the plates lying 
partly in apposition, partly separated by more or less wide membranous 
interspaces. The larger and peripherally situated apical plates with 
tubercles for pedicellariee and secondary spines. Basais {bas.) wedged 
into interambulacrum and bearing a short membranous tube with 
genital opening (g. o.). Ra,dials {rod,) soparated from basais, usually 
with a periproctal (per,) between. Anals {an,) very small, elongated, 
closely packed together, .Anus somewhat projecting. 

Ambulacrum straight, narrower than interambulacrum (the ratio of 
breadths of the two being 28 to 41 at ambitus). 

Ambulacral plate is composed, as determined near ambitus, of an 
aboral section and of a small, narrow, imperfectly calcified, adorai section 
situated at the middle of lower edge (fig. 6, a?;i.). Closer 'observation 
shows that the former again consists of three pieces apposed together in 
a transverse row. A pair of pores is situated on the outermost piece of 
the aboral section. This pair of pores, together with two more pairs 
found side by side on the adorai section, forms a tolerably broad pori- 
ferous zone. — Towards the periproct the divisional lines between the 
pieces making up the aboral section become more and more difiicult to 
distinguish and towards the periproct the adorai section apparently loses 
one of its pairs of pores, so that there now remain only two pairs of 
pores to each ambulacral (fig. 5, avi,). Finally the adorai section 
itself is no longer recognizable as such and henceforth the row is 
continued to the periproct by a few, very imperfectly calcified plates, 
each with a single pair of pores. 

Peristomal ambulacrum consists of transversely narrow plates, each 
with a single pair of pores. They are arranged in each peristomal ambu- 
lacrum in two regular rows reaching the mouth, between which are 
irregularly interposed a few other plates confined to the peristomal 
periphery. The pairs of pores on the two rows form a continuation of 
the outermost series of those of the coronal ambulacrum. Those of 
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ON TWO NEW SPECIES OF ASTHENOSOMA. 7 

interposed peristomal ambulacral plates form one or two irregular 
series. . 

Tentacles of abactinal side, as also those situated near or within the 
peristome, are smaller, more pointed and poorer in calcareous networks, 
than the remainder of those of actinal side. They are also destitute of 
calcareous discs present in the latter. Calcareous networks of tentacles 
show special concentration alon^ two symmetrically situated lines on 
either side. 

For the distribution and arrangement of large and small tubercles 
on both ambulacrum and interambalacrum, the reader is referred to figs. 
3 and 4. 

Ambulacral arch of the perignathic girdle encloses a somewhat 
triangular space. The circumferential surface of the arch shows 
roughness at top for insertion of retractor musclos. On the other 
surface there is roughness along its inner edge for insertion of the 
muscle characteristic of the genus. Interambulacral ridge of the girdle 
possesses two slight prominences. Close observation shows at once 
that here the ridge is formed of one or two interambulacral plates derived 
from each of the two rows that compose an interambulaicrum, and that 
each limb of the arch is formed by modification of a single ambulacral 
plate — a condition that reminds us of what occurs in the Cidaridœ. 
The sutures between all the plates composing the perignathic girdle 
remain distinct. 

Spines perforated, of four kinds : 1) long poison-spines, which are 
smooth, cylindrical, tapering, of reddish color ; some as long as 60 
mm. or more ; found scattered all over abactinal side ; 2) atout hoof- 
capped spines (fig. 7) similar to those generally found in Phormosania 
with shaft crenulated in upper part, found on abactinal side from a 
short distance within ambitus and extending to peristomal margin ; 
3) small slender spines like poison-spines but more or less crenulated 
and covered with thicker membrane containing red pigment, occurring 
intermixed with the two foregoing kinds ; 4) those found thickly 
crowded in proximity of psristome, densely crenulated and slightly 
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carved, with the concavity facing the peristome. 

PedicellarisB of two kinds : small slender-stemmed trifid ones and 
larger but short-stemmed cup-bearing ones. Both distributed all over 
coronal, periproctal, and peristomal plates. 

Sphaeridia large, 1 mm, in length, arranged in a single series 
closely inside the innermost series of tentacles, not only on actinal side 
but also on abactinal side up to one-fourth of the way from ambitus to 
periproct. Their membranous covering contains red pigment ; the club- 
shaped calcareous body has numerous canals longitudinally traversing 
the neck. These open mostly on the surface of neck, while only three 
of them pass into the head to open there. 

Branchia with branches that are either simple and finger-shaped 
or lobose at end. Stome pentagonal. Jaws unclosed above with 
epiphyses. Tooth keeled. 

Amongst other points of structural differences, the present species 
may be readily distinguished from all other species of the genus by the 
presence of very long spines on the abactinal, and of hoof-capped spines 
on the actinal side. 

Asthenosoma Ijiniaï, no v. sp. 

(Figs. 8-12.) 

The following description of this species is based on a single 
specimen which was purchased by Prof. Ijima from a Jôgashima 
fisherman in a fresh state. It was stated that it came up sticking to 
the fishing net. The locality of its captare must have been not very far 
away from Misaki, but the exact depth is unknown, althoagh we can 
isafely assert that the particular kind of net used by that fisherman is 
never let down to a depth beyond 55 fathoms. 

Test similar in shape and nature to that of A. Icaigispinum, Yosh., 
bot proportionally higher. Diameter 132 mm., height 40 mm. ; color 
as preserved in alcohol light yellow with dark brownish spots and 
iiTegular markings. 

Plates very namerous. In a vertical row ot interambulacral plates 
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ON TWO NEW SPECIES OF ASTHENOSOMA. 9 

there are about 36 plates abactinally and about 26 plates actinally. The 
number of ambulacral plates almost twice that of interambulacrals. 

Apical system (fig 11) polygonal, projecting. Anus very prominent. 
Anal plates (an.) minute, of an elongated shape, few, not reaching anal 
margin. Periproctal plates (per,) with pedicellarise and small spines. 
Basal plates (bos,) unclosed, leaving around the genital opening (g.o.) a 
narrow membranous tract {bas\), containing numerous small calcareous 
pieces and networks and extending as far down as the 8th. — 10th. 
plates along the median interambulacral line. Madreporic plate divided 
into 4 separate pieces of unequal size (iiiad.), the largest occupying the 
normal position. This division of madreporic plate is probably merely 
an individual abnormality. 

Ambulacrum straight, 20 mm. wide at ambitus. The arrangement 
of ambulacral plates both coronal and peristomal, as also that of the 
pairs of pores, essentially same as in the foregoing spscies. 

Tentacles of aba.ctinal side pointed, containing exceedingly minute 
calcareous pieces in a small quantity. In the proximity of ambitus, 
first the inner tentacles and soon also the outer tentacles begin to be 
provided with calcareous discs, as are all on actinal side except those on 
peristome. The latter are simply provided with calcareous network. 

Tubercles of both ambulacral and interambulacral areas show 
marked difference on actinal and abactinal sides. 

Primary tubercles of interambulacrum : these appear from the 
23rd. plate (counting from periproct) in the proximity of ambitus on 
abactinal side, corresponding to the appearance of tentacles with discs. 
Down to the 33rd. plate they occur on alternate plates and form a single 
row running close to ambulacrum {in., fig. 9). From the 34th. they 
occur on every successive plate and form two rows down to the 42nd. 
plate. Plates 43rd. to 47th. have alternately two and three primary 
tubercles giving rise to five rows (m., fig, 10). Plates 48th. to 55th. 
with two primary tubercles each, forming four rows. Finally, plates 
ô6th. to 62nd. with one primary tubercle each, forming two rows. — 
Secondary tubercles of interambulacrum : abactinally, up to 10 in a 
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regular transverse row on each plate {in,, fig. 9). Actinally, rather 
irregularly scattered between primary tubercles {in., fig. 10). 

Primary tubercles of ambulacrum : these appear at about the 
same level as those of the interambulacrum, in a single interrupted row 
along the median ambulacral suture {am,, fig. 9). On actinal side 
{am., fig. 10) they occur one to each plate but so as to form two regular 
rows on the inside of poriferous zone. Towards the peristome, these 
rows become more or less interrupted. — Secondary tubercles as on 
interambulacral plate, only fewer. 

Spines perforated, of four kinds : 1 ) poison-spines, which are 
smooth, pointed and with transverse bands of a bi'ow:nish color ; found 
all over the abactinal side, where they may be as long as 16mm., and 
also on the peripheral half of the actinal side, where they are mostly 
short and do not exceed 7 mm. in length ; 2) stout, slightly bent, 
cylindrical spines, truncated at free end and borne on all primary 
tubercles, consisting of crenulated shaft and of simply striated, short, 
terminal segment open at end (fig. 12) as long as 22 mm., 3) shorter 
spines, covering the main portion of the actinal side, straight, tapering» 
cyUndrical or slightly flattened, mostly smooth ; 4) short spines on the 
peristome and adjoining parts, club-shaped, curved, flattened, crenulated, 
with thick sheath of the soft part. 

Pedicellariae of two kinds : one large and long-headed, the other 
small, long-stemmed and trifid. 

Branchia wùth branches that give off numerous, closely set, lobose 
branchlets. 

The most prominent feature by which this species can be distin- 
guished from all known members of the genus, lies in the peculiar 
arrangement of the primary tubercles. 
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Explanation of Plate II. 

Asthenosoma longispinam, Yosh. 

Fig. 1. Portion of abactinal side. Nat. size. 

2. Portion of actinal side. Nat. size. 

3. Arrangement of tubercles on abactinal side. Semi-diagprammatic. tit. 
interambulaoral row ; am. ambulacral row. 

4. Arrangement of tubercles on actinal side. Semi-diagrammatic. Letter- 
ing as in foregoing figure. 

5. Portion of periproct and of adjoining coronal plates. Magnified, an. 
anal plate ; per. periproctal plate ; ba$. basal plate ; g. o. genital opening ; 
mad, madreporic plate ; rod, radial plate ; in. interambulacrum ; am. 
ambulacrum. Portions of plates not covered with membrane are shaded. 

6. Adjoining ambulacral (am.) and interambulacral (in.) plates near ambitus. 
Ma^ified. 

7. End of hoof-capped spine. Ma^ified. 

Astlienosoma Ijimaï, Yosb. 

Fig. 8. Portion of profile view. Nat. size. 

9. Portion of abactinal side of test, showing two rows of ambulacral (am.) 
and interambulacral (in.) plates. X 2. 

10. Portion of actinal side of test, showing two rows of ambulacral (am,) and 
interambulacral (in.) plates. X2. 

11. Portion of periproct and of adjoining coronal plates. Magnified. Let- 
tering as in fig. 5. 

12. Terminal portion of primary spines, showing the terminal segment and a 
small portion of the crenulated shaft. Magnified. 



Printed April 30, 1897. 
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Chaetognaths of Misaki Harbor. 
By T. Aida. 

Zoological Institute, Science College, Imp. Univ., Tokyo. 
With PI. III. âf one wood-cut. 

During the frequent visits made to the Marine Zoological Station of 
the Imperial University at Misaki for the last two years, I have 
devoted myself specially to the collection of the chaetognaths to be 
found in the harbor. Up to date, I have been able to collect twelve 
species in all. The majority of these can not, however, be fished at all 
seasons of the year, as their presence depends a great deal on current and 
wind. For instance, late in summer last year, when an offshoot of the 
Great Black Stream (kuroshiwo) swept into the harbor, many species 
not to be seen at other times were caught. I do not therefore think 
that the list here given is by any means exhaustive. Other species will 
no doubt be added hereafter from time to time. 

Of the twelve species mentioned below, four I believe to be new to 
science. I have adopted the classification of Langerhans (1), as it 
appears most convenient to me. 

1. Sagitta bipunctata, Quoy et Gaimard. 

(Fig. 1.) 
Literature: Lanoebhans (I), Hebtwio (2). Orassi (3), Stbodtmann (4). 
The specimens which I refer to this species present characters 
agreeing essentially with the descriptions given by the authors cited 
above, the agreement being especially noticeable in the position and 
size of the fins, the thickness of the epidermis, the form and position of 
the coroiia ciliata, the length of the body and its ratio to the length of 
the caudal segment, the size of the ovaries, and a few other points. But 
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fcheire are some discrepancies in the number of the seizing hooks and 
teeth. Oar specimens have 6-7 seizing hooks, 10-12 anterior teeth, and 
lS-21 posterior teeth, while Grassi (3) and Strodtmann (4) give for 
European specimens 8-10 seizing hooks, 4 — 6 anterior teeth, and 
10-15 posterior teeth. Thus our specimens have a greater number 
of teeth and a smaller number of seizing hooks than those of Europe. 
Notwithstauding this diflference, I think it correct to refer them to the 
same species, as they agree in so many other characters. 

2. Sagitta serratodentata, Krohn. 

(Figs. 2 k 8.) 
Literature: Grassi (3), Hertwiq (2), Strodtmann (4). 

This species is rare in Misaki, and I caught only three during the 
spring of 1896. It resembles closely Sagitta bipuiictata, but is distin- 
guished from it by its serrated seizing hooks, thinner epidermis and 
fimaller mfje, 

Strodtmann (4) states that the tip of the teeth is distinctly star- 
shaped ill this species and has at its center the opening of the canal 
which runs throngh the body of the teeth. But I was unable to find 
auch an opening in the teeth of our species. The canal ends at the top 
of the teeth blindly and four processes of different size surround the top 
<fig. 13), 

3. Sagitta hexaptera, D'Orbigny, 

(Fig. 8.) 
Literature: Lanobrhans (I), Hertwio (2), Grassi (3), Strodtmann (4). 

All the specimens of this species which I have fished are young, 
with unripe genital organs. The pear-shaped coroim ditata on the head 
segment, the wide lateral field, the number of the seizing hooks and 
.,|eeth, and the shape and position of the lateral fins, all point to the 
>tity of this species with that described by European authors. > 
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4. Sagitta lyra^ Krohn. 

(Fig. 4.) 
Literature: Lanoebuans (I), Hebtwio (2), Ubassi (3). Stbodtmann (4). 

I fished only a few individuals of this species together with Sagitta 
hexaptera during the spring of 1896. The largest specimen I have 
caught was 3 cm. long, and its caudal segment 4.5 mm., but its genital 
organs were not ripe. 

This species has a very wide trunk and a narrow caudal segment, 
and two pairs of lateral fins which are continued into each other, 
the first pair being long and extending anteriorly to the level of the 
abdominal ganglion. 

5. Sagitta minima, (Grassi). 

(Fig. 6.) 

Literature: Gbassi (3), Stbodtmann (4;. 

This is a small-sized species. The larger individuals reach the 
length of 1 cm. and its caudal segment the length of 1.5 mm. 

The epidermis is thin. The lateral field is pretty wide. As the 
body is widest in the lower part of the trunk and the caudal segment is 
comparatively narrow, it is constricted at the border of these two 
segments as in Sagitta lyra. The top of the seizing hook is strongly 
curved inwards. The ovaries are short, and generally terminate at the 
level of the anterior end of the second lateral fin. The corona ciliata 
is elliptic and lies wholly on the trunk segment. The intestine is very 
wide, nearly fiUiug up the body cavity, and shows here and there trans- 
verse wrinkles. It has two diverticula at its beginning. 

6. Sagitta enfiata, (Grassi). 
(Fig. 6.) 
Literature: Qbabsi (3), Stboi>tmann (4). 
This species is abundant in Misaki. It can be fished at all seasons 
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of the year, though the number differs according to meteorological con- 
ditions. The length of the body when fully grown is 12mm. and its 
breadth 1.6mm. The caudal segment is 2nmi. The anterior pair 
of lateral fins lies midway between the abdominal ganglion and the 
posterior end of the trunk segment. The second pair is much larger, 
and extends along the lower part of the trunk, to the middle of the cau- 
dal segment. Tlie eipdermis and the muscular coat are very thin. 
The ovaries are small and scarcely reach the upper end of the second 
lateral fin. The head is comparatively small, and has 9-10 seizing 
hooks, 6-8 anterior teeth, and 10-11 posterior teeth. The corona 
ciliata is skein-shaped and lies on the head segment. The ratio of the 
length of the caudal segment to that of the whole body is, in our speci- 
mens Vs-^Ve» thus differing from that given by Grassi, which is Vi- 



7. Sagitta neglecta, now. sp. 
(Fig. 7.) 

This is the smallest sized species. The whole length of the body is 
7mm., that of the caudal segment 1.7mm., and the breadth O.SSnun. 
The fins are five ; the first pair of fins begin at the posterior end of the 
ventral ganglion ; the second pair, which is separated from the first, is 
longer, extending to the middle of the caudal segment. Both lateral 
fins are semi-elliptic. The corona ciliata is long, like that of Sagitta 
bipunctata, and lies wholly on the trunk segment, pever extending to 
the head segment between the eyes. Seizing hooks 8 ; posterior teeth 
10-12, anterior teeth 4-5. The top of each tooth has fine processes. 
The ovaries reach the upper end of the second pair of fins. The sper- 
matic vesicle is comparatively large. The epidermis thickens at the 
anterior part of the trunk, as in Sagitta bipunctata. The intestine has 
two diverticula at its anterior end. 

This species is abundant in Misaki throughout the year. 
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8. Sagitta regularis, nov. sp. 
(Fig. 8.) 
A small-sized species. Larger specimens 7mm. long and 0,5mm. 
broad. The caudal segment is nearly Ys of ^^^ whole length of the 
body. The epidermis is thick throughout the entire body, but especially 
so in the anterior part of the trunk, so that the head is not constricted 
from the body as in other species. The muscular layer is very thick. 
The two pairs of lateral fins are separated, and each fin has the shape of 
a semi-ellipse. The first fin is short, being nearly half as long as the 
second fin which lies mainly on the caudal segment. Seizing books 7 ; 
anterior teeth 2-4, posterior teeth 5-7. 

The intestine has two diverticula at its beginning. The mature 

ovaries may extend nearly to the anterior 
end of the first lateral fin. The corona 
dliata is long and elliptic, and is on the 
trunk segment. The. tactile prominences 
are well developed and regularly arranged. 
As Grassi says, there are in all chae- 
tognaths two kinds of tactile prominences : 
one kind is larger, and the hairs, which are 
longer than those on the other kind, 
are arranged in transverse planes, while 
the second kind is smaller and has shorter 
hairs arranged in longitudinal planes. 
These two^prominences are arranged in 
this species regularly in alternate trans- 
verse rows except in the dorsal and ven- 
tral median lines.of the body, where the 
small prominences of the second kind lie 
n a longitudinal row at irregular intervals. 
In the above wood-cut where A shows 
the dorsal and B the ventral surface, 
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the tactile prominences of the first kind are shown with clear circles and 
those of the second with black spots. It may be gathered from the 
figures that the number of tactile prominences of the first kind in each 
transverse row, is reduced from 6 in the anterior part of the trunk to 4 in 
the posterior half, beginning from the level of the first lateral fin. In 
each transverse row of the prominences of the second kind 4 lie exactly 
between the prominences of the first kind. It must be noted, however, 
that the alternation of the rows of prominences of the two kinds 
are not rigidly carried out, as sometimes two transverse rows of the 
second kind are placed between the rows of prominences of the first 
kind. This irregularity commonly occurs in thç other species having 
a similar arrangement of tactile prominences. 

In the caudal segment, the tactile prominences are comparatively 
few ; and in the head they are found only on the dorsal surface. 

Sagitta bipitnctata (small specimens), Sagitta neglecta, Sagitta 
minima, Sagitta serratodentata, Krohnia viridis, Erohnia foliacea, and 
Spadella draco have all a more or less similar arrangement of tactile 
prominences, but none of them shows such a regularity as is found in 
this species. 

9. Sagitta hispida, Conant. 

(Fig 9.) 

Literature : Conant (5). 

Whole length of the body 11mm. that of the caudal segment 
2.8mm., and the breadth 0.7mm. 

The epidermis thickens at the neck as in Sagitta hipunctata. The 
luusciikr coat is thick and gives the animal a stout appearance. The 
two pairs of lateral fins are separated ; the first fin is shorter and begins 
slightly behind the abdominal ganglion (in the young, smaller individu- 
als, it bügins at the middle of the abdominal ganglion) ; the second fin is 
longer, ex bending to the spermatic vesicle. The head is comparatively 
large, and has 7-8 seizing hooks, 11-17 posterior teeth, and 7-8 ante- 
rior teeth. Our specimens have a greater number of seizing hooks and 
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teeth than that described by Conant. The corona ciliata is long, ex- 
tending anteriorly between the eyes to the base of the brain. It does 
not reach posteriorly, in our specimens, to the level of the abdominal 
ganglion, as described by Conant. The intestine has two diverticula at 
its beginning. The tactile prominences are very numerous euad are 
arranged somewhat like those of Sagitta hexaptera. 

10, Krohnia foliacea, nov. sp. 

(Figs 10 & 16.) 

The essential characteristic of this species lies in the possession of a 
single pair of lateral fìns of remarkable size. It extends from before the 
abdominal ganglion to the middle of tbe caudal segment, and its breadth 
is nearly equal to that of the trunk. Along its margin the tactile pro- 
minences are arranged symmetrically in both fins at more or less regular 
intervals. The body is 11mm. long, and the caudal segment nearly 
Vs as long. The epidermis and the musclar coat are thick just as in 
Sagitta bipunctata, comparing individuals of equal size. At the anterior 
part of the trunk segment there is a thin but well marked transverse 
muscular layer on the ventral side. The corona ciliata is flask-shaped, 
and lies on the head segment. 

Seizing hooks 7, and the single row of teeth, which corresponds 
to the posterior row in other chaetognaths consists of 5 teeth. The 
top of the seizing hook is strongly curved inwards (fig 16). 

I caught only two specimens of this species in the spring of 1896, 
and as both were young, with unripe genital organs, I can not give 
further descriptions. 

11. Krohnia pacifica, nov. sp. 

(Figs. 11, 14, & 15). 

This species can be easily distinguished by its faintly yellowish- 
green epidermis and the ovaries of the same color. One mature 
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specimen measured 6mm. in length * and 0,33mm. in breadth, and its 
caodal segment 1.8mm. The head is comparatively small and has 9 
seizing hooks and 10-11 teeth arranged in a single row. The row of 
one side meets at the top of the head with that of the other side (fig 14, 
a). Each seizing hook has a simple termination like that of Krohnia 
subtilis (fig 15). .The fins are three ; a single pair of lateral fins extend 
from before the spermatic vesicle to the level of the anterior end of the 
ovary, and lies equally on the trunk and caudal segments. The caudal 
fin is narrow and long, its breadth being nearly one half of its length. 
It is attached anteriorly to the spermatic vesicle. The corona ciliata is 
elliptic and lies wholly on the trunk segment. The mouth is a transverse 
slit. 

This species greatly resembles Krohnia subtilis, but is distinguished 
by its small head, regular row of teeth, the smaller number of the teeth, 
and some other characters. 

12. Spadella draco, (Krohn.) 

(Fig 12.) 

Literature : Langebhans (1), Hebtwio (2), Grassi (3), Stboi>tkann (4). 

This is the only species of Spadella ever fished in Misaki Harbor. 

The wide lateral epidermoidal extension of the large vesicular cells, a pair 

of large tactile prominences, a pair of lateral fins, two rows of teeth, etc. 

distinguish it from other species. 

In conclusion, I wish to tender my thanks to Prof. Dr. K. Mitsu- 
KÜBI for valuable advice and aid. 




* Ajnong the chaetognatbs from the Bonin Islands, coUected by the late Mr. Hibota, 
I found one specimen of this species, which differs, however, from those of Misaki in 
some points. It is a young individual, but its body is 13mm. long. The corona ciliata 
ÌM more elongated posteriorly, like that of Sagitta negUcta. The lateral fins extend on 
the trunk segment nearly one half as much as on the caudal segment. 
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EXPLANAllON OF FIGURES. 

Fig. 1. Sagitta hipunctaia. 

2. Sagitta serratodentata. 

3. Sagitta hexaptera. 

4. Sagitta lyra, 

5. Sagitta minima. 

6. Sagitta enfiata. 

7. Sagitta neglecta. 

8. Sagitta regularis. 

9. Sagitta hispida. 

10. Krohnia foliacea. 

11. Krohnia pacifica. 

12. Spadella draco. 

13. Teeth of Sagitta serratodentata. 

14. (a) Ventral view of the head of Krohnia pacifica, (b) Its teeth. 

15. Seizing hook of Krohnia pacifica. 

16. Top of the seizing hook of Krohnia foliacea. 
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On the Accommodation of Some Infusoria to 

the Solutions of Certain Substances 

in Various Concentrations.* 

(Preliminary Note.) 
By Atsushi Tasuda. 

Botanical Institute, Science College, Imp. Univ., Tokyo. 

OrgaDisms are generally inâuenced by external circumstances, and 
when the medium, in which they are found, is changed they, to a certain 
extent, accommodate themselves to the new one. About this faculty a 
number of investigators have already contributed to our knowledge 
many interesting facts, various inedia and organisms having been 
submitted to observation. 

Among lower plants, Stahl*^ studied the accommodation of some 
myxomycètes to grape-sugar solutions. Klebs'^ noted the recovery of 
fresh-water algœ from the plasmolysis caused by solutions of some 
chemical substances, and in this way established to some extent their 
power of adaptation to the new media. Bichteb*^ made some detailed 
experiments on the accommodation of fresh-water alg» to common-salt 
solutions. The same result as that found by Elebs was observed by 
Janse*^ with fresh-water and marine algae, and also by Oltmanns'^ in 

* Beprinted, with the author's approval, from the Botanical Bilagasine, Tokjo, VoL XI» 
No. 121, published March 20, 1897. 

1) E. Stahl. Zur Biologie der Myxomyceten. Bot Ztg., 1884 Nr. 10. p. 166. 

2) G. Klkbs. Beiträge zur Physiologie der Pflanzenzelle. Berichte der deutsch, 
bot Gesdlsch., 1887. Bd. V, Heft 5. p. 181. 

3) A. B1CHTB&. Ueber die Anpassung der Süsswasseralgen on Kochsalzlosungen. 
Flora. 1892. p. 4. 

4r) J. M. Jansb. Plasmolytische Versuche an Algen. Bot Centralbl., 1887. Bd. 
XXXII. p. 21. 

5) F. Oltmanns. üeber die Bedeutung der Concentrationsänderung des Meerwas- 
sers für das Leben der Algen. Sitzb. d« Eönigl. preuss* Akad* d« Wissensch. zu Berlin, 
1891, p. 193. 
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the case of marine algae. Eschenhagen^^ showed the effects of various 
solutions on the growth of some moulds. 

Concerning higher plants, Wibleb observed in one case'^ the 
recovery of Vicia Faba and Phaseolus multifloriis from the plasmolysis 
caused by sugar solutions, while in the other case^^ he noticed the 
deformation of the roots of the latter plant when put into glycerine 
solutions. Stange*^ showed in his ** Beziehungen zwischen Substratcon- 
centration, Turgor und Wachsthum bei einigen phanerogamen 
Pflanzen " the adaptation of Phaseolus vulgaris, Pisum sativum, aiid 
Lupinus albus to plasmolyzing agents. True*^ experimented upon the 
influence of a sudden change of turgor on the growth of Vieta Faba, 

In the animal world, Schmankewitsoh®* came to the conclusion 
that Branchipus stagnalis which lives in fresh-water changes into 
Artemia Milhausenii in brackish water, and then again into Artemia 
salina in salt-water. That the larvae of sea-urchins are also deformed 
by various solutions of chemical substances has been shown by the ex- 
periments of Herbst.'^ 

There is no doubt that infusoria are like other organisms, also 
influenced by change in the concentration of the substratum, and within 
a certain limit, a more or less accommodation to the new medium takes 



1) F. EscHENHAGKK. Ucber den Einflues von Lösungen verschiedener Concentration 
auf das Wachathum von Schimmelpilzen. Stolp. 1889. 

2) A. WiELKB. Plasmolytische Versuche mit unverletzten phanerogamen Pflanzen. 
Berichte der deutsch, bot. Gesellsch., I887, Bd. V, p. 378. 

3) A. Wibleb. üeber Anlage und Ausbildung von Libriformfasem in Abhängigkeit 
von äusseren Verhältnissen. Bot. Ztg., 1889, Nr. 34, p. 551. 

4) B. Stanob. Beziehungen zwischen Subatratconcentration, Turgor und Wachsthum 
bei einigen phanerogamen Pflanzen. Bot. Ztg., 1892, Nr. 18, p. 292 nnd Nr. 19, p. 307. 

6) R. H. Tbite. On the Influence of Sudden Changes of Turgor and of Temperature 
on Growth. Annals of Botany, 1895, vol. IX, p. 372. 

6) W. SoHMANKBWiTSCH. Zur Kcnntuiss des Einflusses der äusseren Lebensbedin- 
gungen auf die Organization der Thiere. Zeitschr. f. wies. Zool., 1877, Bd. XXIX, p. 429. 

7) C. Hebbst. Experimentelle Untersuchungen über den Einfluss der veränderten 
chemischen Zusammensetzung -des umgebenden Mediums auf die Entwicklung der 
Thiere. I. TheU. Zeitschr. f. wiss. Zool., 1892, Bd. LV, p 446. 
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(daoe. But then, to what; extent woald they accosamodata thMtfèëlves 
to that mediam ? And again, what change is brought abont to ^ ))odie8 
of these organisms ? Cohn^^ observed in his early investigaticnw %bat a 
sadden change of the concentration of the medium was injurious or fatal 
to them. Fabre-Dombrgue^^ noted that the reserved materials found 
in the bodies of infusoria appeared and disappeared according as the ex- 
ternal conditioms might be âivourable or unfavourable to them. BoKO(&- 
NY*^ found certain changes in their bodi^ when subjected to the aetieln 
of some basic substances. But a more detailed study on the effect«, of 
thè changed mediam upon them has not yet beai made. 

I began to investigate this subject from the spring of last year in 
the Botanical Institute of the Imperial University, and will now tnake 
a preliminary note of some of the results of my experin^nts. 

I selected milk-sugar, cane-sugar/^ grape-sugar, glycerine, abd com- 
mon salt as the external media to be used, while the infusoria Colpidium 
colpoda, Ghilonionas paramœcium, Euglena viridis^ Paran^aaium 
ecuidatum^ and Mallcnnanas sp, were choseu as bodies for the investigation. 

The experiments now de$crihed were made by a sudden tcairiafer of 
the organisms from the normal medium to an abnormal onev those in 
which gradual change of the concentration of the medium is made beiug 
still in course of investigation, and it may be proved to be the case that 
the degree of accommodation given here is in reality much lower than 
that when gradual change is made.^^ 



1) F. CoHN. EntwickelungBgescbichte der microficopischen Algen und î*il«e. Nova 
Acta Akad. Cœs. Leopold.. 1854. Bd. XXIV, Th. 1. p. 132. (Cited by Tbdb.) 

2) M. Fabbb-Domeboue. Recherches anatoiniques et physiologiques sur les infusoires 
ciliés. Annales des sciences naturelles, Zoologie, 1888, 7«>* série, tome V, p. 185. 

3) T. BoKOBNT. Einige vergleichende Versuche über das Verhalten ron Pflaoaen und 
niederen ITiieren gegen basische Stoife. Pflüger's Archiv für die gesainmte Physiologie 
des Menschen und der Tiere, 1895. p. 557. 

4) As our culture of infusoria contained bacteria it was necessary to test how long 
cane-sugar was recognisable as such in the culture- water. After four days I found, by 
means of Fehling*8 solution, that a little inversion of it hid taken pkice. 

5) F. EsoHBWHAOBN. loc, cit. p. 84. Also B. Stanqb. loc. cit. Nr. 18, p. 203. 
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' IHÀe examination of each cultore was made at the end of 1-5 days, 
wâà repeated several times, and every time carefully compared with the 
control-culture. 

' ' Colpidvum colpoda. 

In milk-BQgar solution the organism was found to survive in 1- 
10^ concentrations. In 1-2^ solutions nothing remarkable was 
observed, but in a 4% solution the vacuoles increased in size and the 
body enlarged itself and became somewhat rounded. In solutions above 
6% the vacuoles greatly enleorged and increased in number, giving the 
body of the organism an extremely plump appearance. 

tn the case of cane-sugar the organism survived in 1-8% solutions. 
In a 3% solution the vacuoles became larger and the body began to be 
rounded. In solutions above 5% these changes were more noticeable. 

In grape-sugar it survived in 1-7% solutions, and behaved much as 
in the preceding medium. 

In glycerineit was found to survive in 1-5% solutions, changes like 
the laet being produced by solutions of 3% and stronger. 

In common salt it survived up to ^% solution. 

Chilorìunvas paramœcium. 

The organism survived in 1-8% milk-sugar solutions. In a 4% 
solution the corpuscles became larger and the body increased both in 
breadth and thickness while it rather decreased in length. In an 8% 
solution these changes were the most remarkable. 

Of the 1-7% cane-sugar solutions in which it could survive, those 
above 3% produced changes on its body like those caused by milk-sugar. 
This organism seemed to adapt itself well to 1-6% grape-sugar, 1-4% 
glycerine, and -^ir-i% common salt. 

' ' Euglena viridis. 

Solutions of 1-17% milk-sugar, 1-13% cane-sugar, 1-11% grape- 
sugar, 1-5% ? glycerine, and more than 2% common salt weie found to 
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bè suitable to the life of this organistu. Its body is highly metabolic, 
80 that no distinot change except the enlsurgement of the corpuscles 
could bë obsei-ved. 

Paramecium catidatuvi. 

This organism was found to survive in 1-8 g^ milk-sugar, 1-7% 
cane*8Ugar, \-ò% grape-sugar, 1-8% glycerine, and ^^ \ % common 
salt solutions, and experienced changes similar to those observed in the 
case of Colpidium colpoda, 

Mallomcmas sp. 

Solutions of l-9%miik-sugar, 1-7% cane-sugar, 1-6% grape-sugar, 
\'A% glycerine, and iV "l% common salt were adapted to this organism, 
8uid bad the usual efiFects. 

In general, when the concentration of the external medium increas- 
ed, the bodies of the organisms contracted, and then their movements 
which had hitherto been active became slower and slower until they 
ceased entirely. In a few hours, however, the contraction of their bodies 
gradually disappeared and they recovered their normal condition, accom- 
modation to the new medium now beginning to take place. Similarly, 
FiscHEB^^ found that 10-30% cane-sugar, which caused strong plasmo- 
lysis on Spirillum, stopped its movement. Ewart^^ also observed that 
Bacterium Termo, which moved actively in 10% cane-sugar or 5% 
grape-sugar, lost its activity in 20% cane-sugar or 10% grape-sugar, 
and anally came to rest in 30% cane-sugar or 20% grape-sugar. 

The higher the concentration of the solutions, the moro difficult the 
accommodation of infusoria to them became, and when it took place the 
vacuoles or the corpuscles in the bodies of the organisms remained 



1) a. Fischer. Untersuchungen über Bakterien. Pring9h. Jahrb., 18J5, Bd. XXVIJ, * 
pp. 39—40. 

2) A. J. EwAÄT. On Assimilatory Inhibition in Plants. The Journal of th»» Linnae.in 
Society. 1896, vol. XXXI, no. 217, p. 434. 
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increased in size as well as in nnmber while their bodies became much 
thicker, with ontUnes presenting a more or less roonded appeamnee. 

Of the five external media I ased the sugar-solntions proved to be 
the best adapted to the organisms, the highest degree of adaptation 
being posses^d by milk-sugar, then followed cane-sugar and next grape- 
sugar. Glycerine was found to be better adapted than common salt. 

It is evident that the action of the above substances is not due to 
the degree of their concentration but to their chemical nature ; for the 
solutions which were in isotonic concentration did not have the same 
effect upon the organisms. Thus, in the cultures of Colpidium colpoda, 
for example, S% cane-sugar, which is isotonic with 8.4% milk-sugar, 
4,2% grape-sugar, 2.2% glycerine and 0.9% common salt, formed the 
highest limit, together with 10% milk-sugar, 7% grape-sugar, 5% 
glycerine and ^% common salt, so that the limits in the latter case were 
genemlly found to be far higher than those in the former, except with 
common salt where, on the contrary, the adaptation of the organism 
wae much lower. A similar observation was made by Stange,^^ who 
found that isotonic solutions caused various growth-rates in the bodies 
of plants. 

Conclusions : — 

(1) Isotonic solutions of the chemical compounds in question do not 
produce corresponding effects upon the bodies of infusoria. The action 
depenciâ more upon the chemical nature of each substance than upon 
its concentration. 

(2) In solutions of higher concentration a contraction of the bodies 
ttikes place, which disappears after some hours, when the organisms 
begin to accommodate themselves to the new media. 

(3) Higher concentration of the medium retards the multiplication 
of the organisms. 

(4) As the concentration of the medium increases, the movement of 
thé organisms is retarded. 

It B. Stange, loc. cit. Nr. 22, p. 3G4. 
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(5) In sugar-solutions of higher concentration some infusoria seem 
to increase in size, only till a certain limit is reached. 

(6) The vfiwuoles or the corpuscles increase in diameter as the con- 
centration of the medium becomes stronger. 

(7) The more the concentration of the medium increases the more 
rounded become the organisms. 



March 1897. 



Ueprinted May 6, 2897. 
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On Changes which are found with Advancing 

Age in the Calcareous Deposits of 

Stichopus japonicus^ Selenka. 

By K. Mitsukuri, Ph. D. 

Professor of Zoology, Imp. Univ., Tokyo. 

I am at preseut engaged in a study of the Holotharioidea of Japau, 
the results of which I hope to publish elsewhere before loûg. But the 
following facts in regard to the calcareous bodies of our copnmanest 
holothurian— S^icAoptt« japonicus, Selenka, — appear to me remarkable 
enough to deserve a separate preUminary notice. 

The statements made by previous writers about the caloareoos^ 
bodies of that species do not in many respects agree with one «»other, 
and it will be found difficult to obtain from them a clear idea on the 
matter. This is not to be wondered at, as some most important facts 
have hitherto been entirely overlooked. 

Belenka who gave the first description of the species (Zeitsch. für 

wiss. ZooL, Bd. XVII, p. 318) had only one specimen 110 mm. loog. In 

-p. ^ regard to the calcareous bodies, he says ; 

** Die Kalkgebilde bestehen ausschliesslich 

34 35 ob if^ O.Oôinm. breiten thurmfännigen Körper 

(Fig. 34-35), unter denen ich sehr zahlreiche 
Hemmuugsbilduugen, nämlich durcfabrocfa- 
Calcareous bodies of ene Ringe, finde (Fig. 36). " 

Stichopiis japonicKs. Copied 

from sklekka. Von Marenzellbr who uext ioDched 

on the subject (** Neue Holothurieu von Japan und China, *' VerhandL 
zoolog-bot. Gesellsch. Wien, 1881, p. 137) had several spedmens^ the 
largest of which was 70 mm. long and not sexually ripe. He says : — 
*• Die Kalkkörper sind, wie Selenka angiebt, von den Kalkstäben der 

.,._. y Google 
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Füsschen abgesehen, nur einerlei Art. Die Fig. 35 (Selenka, L c) 
gibt wohl nur eine Hemmungsbildung wieder, die dadurch entstanden, 
dass die Stäbchen des Stieles nicht gleichmässig zur Ausbildung kommen, 
und mit einander vor der Bildung einer Krone verschmelzen. Uebrigens 
habe ich eine solche Form nie gesehen. Fig. IIa* stellt eine regelmässe 
kleine, Fig. 116 * eine grosse Scheibe dar. Die Scheibe der Stühlchen 
misst in Durchmesser nicht leicht unter 0.045 mm. und selten 0.075 mm. 
Dazwischen alle Grössen. Ich finde den Stiel nicht durchaus so gebildet, 
wie ihn Selbnka unter Fig. 34 wiedergibt. Er ist hier breit und 
zeigt nur einen einzigen Querstab unter der Krone, deren Zacken übri- 
gens zu stark nach aussen gebogen scheinen. Neben solchen Stählchen, 
an welohen der an der Basis z. B. 0.18 mm. breite und 0.033 mm. hohe 
Stiei gagen das Ende immer verbreitert ist, finden sich andere noch von 
gleicher Qestalt, aber mit zwei Querstäben im längeren Stiele, und dann 
durch üebergänge verbunden solche, deren Stiel schmal, lang, mit zwei 
und mehr Querstäben versehen und etwas konisch zulaufend, nicht 
verlireitert ist. * * * * Ferner kann die Zahl der Stäbchen des 
BbeLes reducirt werden. Ich fand ein Stühlchen mit einem 0.09 mm. 
laQgôn und 0.015 mm. breiten Stiele, der fünf Quertäbe aufwies, aber aus 
nur zwei Langsstäben bestand. " No mention is made by v. Maren- 
ZEixLBR of the presence of such perforated plates as are given in Selen- 
kà's fig. 36. 

Tbéel in his Beport on the Challenger Holothurioidea (Reports, 
vol XIV) had one specimen of Stichopus japonicus, and says : *' The 
specimen does not quite agree with the description of Selenka and von 
Mabehzelleb, but nevertheless, I do not think it possible to refer it 
to any other species. * * * * It is especially with regard to the 
deposi Is that disagreements exist, which render the correctness of my 
determination dubious. The tables have the same shape as described 
by VON Makbnzeller (PI. VII., fig. 3, a, 6.) but, besides these, I find 
a greai quantity of small rounded or ovaJ perforated plates (PL 

* Vom Masbnzbllbb*8 figs. 1 1 a and h are very much like Fig. 2 a, b, of the present 



Digitized by 



Google 



ON THE CALCAREOUS DEPOSITS OP ST1CH0PÜS JAPONICUS. S^ 

Vn, fig. 3, c). some of which bear a certain resemblance to btittK>ns. 
Selenka also described such bodies ander the name of ' Hemmungs- 
bildungen". " 

Thébl had two other specimens each 220 mm. long which he 
established into a new variety ander the name of Sticliopus japonicuSy 
var. tf/picus. In regard to the calcareous bodies of these specimens, he 
found that they consisted of tables alone, bat comparatively few of them 
were fally developed, by far the greater part presenting themselves 
under the shape of perforated discs with the margin very uneven or 
spinous, and with no spire or a very poorly developed one. The rare 
complete tables were smaller and larger, composed of a rounded per- 
forated disc with smooth margin and a spire built up of mostj^y four 
rods, with one or more transverse beams, and often terminating in four 
longer or shorter teeth. There were also found tables with a spire com- 
posed of only two rods. It is but just to Thébl to mention that he 
makes a distinct statement to the effect that, these specimens may 
prove to be older and more developed forms of Stichoptis japonicns than 
those previously studied. 

Lampbbt. in his ** Die Seewalzen " says : " Stiel der Stählchen bald 
mit einer, bald mit zwei Querleisten, in letztem Falle oft mit seitlichen 
Domen besetzt ; die als durchbrochene Ringe erscheinenden Hem- 
mungsbildungen sehr zahlreich. " He also says '' einspitzige Stühlchen 
wie Selenka eines abbildet, konnte ich eben so wenig wie v. Marenzbl- 
LER aufiiuden. " 

To make the matter still more intricate, the form which Selenka 
(/. c.) described under the name of Holothuria armata and in which he 
found only sparingly ** durchbrochene Plättchen " besides the '* End- 
scheiben, '' is considered by Thbbl to be probably nothing else than 
Stichopus japonicus (Challenger Report, Vol. XIV, p. 196). 

From these citations, we are able to gather the fe^^t that the calca- 
reous deposits of StichopuB japonicus consist of only one kind, viz. 
tables. But beyond this, it is difficult to obtain any clear ideas. It is 
most probable that these tables are present in the shape of simple per- 
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foratod plates as " HemmangabUduugen, *' but von Mabenzeli.sb 
makes no mention of tbem. As to wbat the shape of the complete 
tables is, one will be sorely pazzled to find out. The figures and de- 
scriptions given by Sei.enka and by Lampkrt will be found difiioult to 
reconcile with those of von Marenzelleb or of Théel. Moreover, 
while it seems certain that there are forms closely related to Stichopus 
japœiicuSf such, for instance, as that described by Théel as var. typicus, 
or that called by Selenka Holothuria{ox Stichoptis according to Théel) 
arpuita, it is impossible to know exactly in what relation these forms 
stand to the species proper or to one another. 

When I began to examine the specimens of what I suf^posed to be 
Stichopti9 japonicus my perplexity was greatly increased. For actual 
specimens seemed to be about as varied as the descriptions of the above 
mentioned authors. Individual after individual were found with only 
perforated plates * and without any complete tables. Or if I succeeded 
in finding some with complete tables, these latter seemed to show a 
great variety of forms among themselves, so that it was impossible to 
specify a shape common to all specimens. Finally, the question seem- 
ed to resolve itself into this : Either there are two distinct species among 
the form known in Japan as the common '* naniako " (hitherto supposed 
to be identical with Stichopus japonicus), one species corresponding to 
Holothuria armata of Selenka. and the other to Stichopus japonicm of 
the same author, or else the species known as Stichopus japonicus^ 
Selenka, presents an extraordinary variety of forms in their calcareous 
deposits. If the former alternative was the case, it was most desirable 
to establish the fact and to define the limits of each species, for it had a 
most practical bearing on the question which it bad been, and is, my 
purpose to study, viz. how to protect or cultivate the tiamako for 
economic purposes. If the latter alternative was the case, it would be 
of great morphological interest to find out with what conditions, these 
variations of the calcareous deposits are correlated. To settle the ques- 

* Apart from the tertninal disc and supporting bodies of the tube-feet and papille. 
Of these,. I am not at all speaking in the present article. 
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tion in either way, the overhauling of a large number of specimeais of 
both sexes, at various stages of growth and from all sorts of localities 
was a necessity. Fortunately, I had been slowly accumulating just 
such a collection, in course of the inquiry undertaken with the 
above-mentioned eöonomic object at the request of the Ministry of 
Agriculture and Commerce. Moreover, from the experience thus 
gained, I found it possible to tell within certain limits the age of a 
given ** namako '* and obtained the knowledge of when and where 
individuals of certain sizes might be found.* I thus flattered myself 
fchat I had favorable opportunities for settling the question put forth 
above in regard to the calcareous deposits of the ** namako, " 

I shall now briefly set forth the results of my study on this ques- 
tion : — 

The holothurians commonly known in Japan under the name 
of the ** namako " all belong to one species, viz.: — Stichopus japo- 
nicus, Selenka. The form distinguished by TheeXj as var. 
typicUrS is only a stage in the growth of the species. Holotkuria 
armata, Selenka may possibly be better set down as a variety of 
this species, not, indeed, on account of its calcareous deposits but 

of some other characters as will become clear in the sequel. 

The form of calcareous bodies t changes with advancing age in 
Stichopus japonicus. The youngest hidividuals have most perfectly 
formed, large-sized tables and nothing but tJiese. They have such 
tables very thickly crowded or even overlapping with their bases. 
With the growth of the animal, perfectly formed tables decrease 
both in number and size, and tables in various stages of arrested 
development are found mixed with them. The degree of imperfec- 
tion in tables of arrested development as well as the proportion of 
such tables to perfectly formed ones constantly increase with age, 

* ItiB my inteixtion to put together elsewhere the results of my inquiry into the 
habits and Hfe^faisfcory of the " nanmib, '^ together with my plan for the propag&tiòn of 
the animal. 

t As before, I am not speaking of the terminal discs and supporting rods of the 
tube-feet. 
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umiii in fully grown, individuals, there are found i^hing but smaU 

perforated platee, representing only a small central part of tlie 

baêoldiee and witliout any trace of the spire. These are moreover 

comparatively but thinly scattered in the skin. 

As the chsBges outlioed above take {dace ouiy by degrees, it is not 

of course possible to fix any well marked stages ; nevertheless as a matter 

of convenience in desciibing and identifying various steps in the changes, 

I have ventured to assort individuals in various stages of growth into 

five gi'oups as follows : — 

Stage I: — Includes the youngest individuals whose calcareous bod- 
ies are all well formed tables. The preparations* made from specimens 
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respectively 10, 18, 23, 27 and 30mm. long t present a striking appear- 
ance. The skin is so thickly crowded with tables that very little space is 
left between them. These tables (fig. 2) have all a well formed basal 
disc and a tall slender spire, and are tolerably uniform in size, com- 
pared with those found in later stages. The commonest size of the basal 
disc is about 0.06 mm. but exceptionally large ones may reach 0.11 — 
or even 0.12 mm. when measured along the longer axis of those that 

* M»de bjr nmpljr pMiing a pieoe of the thia and almost tranapateut ìBldn through 
different gpradei of alcohol, clarifying it in cloye-oil and then mounting it in balsam, 
without any treatment with potash. 

t All measurements made in alcoholic specimens, unless otherwise specified. 
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have an ov9À difio. Those below 0.06 mm. are comparatitely few, at least 
in the youngest individuals. They all possess a smooth marghi. The 
four jHllars of the spire are set very close to one another in the center 
of the disc. The commonest number of tmnsverse beams are three or 
four» but exceptionally may become five or two. The pillars often incline 
towards one another, above the highest transverse beun but one, so 
that the spire frequently looks as if it were slightly conical or ended in a 
point. There are minute teeth on the spire, especially near the tip. 
The height of the spire is generally about 0.06 mm. but may become 
slightly higher (0.078) or lower (0.048). 

In older individuals of this group — e, g, in those respectively 39, 
40, 46, 50, 60 mm. long — the tables whose disc is less than 0.06 mm. 
sometimes becoming as small as 0.03 mm. are mixed with larger ones in a 
greater proportion than in younger individuals. Many of these discs 
have only eight holes i, e. foar small holes in addition to, and alternating 
with, the four large holes at the center. Those with only the four 
central holes (fig. 3) which are such a prominent feature of later stages 
are as yet very rare, and even these have a tolerable spire. The height 
of the spire seems also in many cases somewhat reduced, and those with 
two transverse beams are of much more frequent occurrence. The 
tables are also much less closely scattered than heretofore. One indi- 
vidual 70 mm. long I feel justified in placing in this group, for although 
the features given above for the individuals that are 39--60 mm. long 
in contrast to younger individuals are brought out still more prominent- 
ly, nearly all the tables have still some sort of spire, even if the spire 
has often only one transverse beam, or may consist of only three or two 
pillars. 

We may therefore coi>clude that young individuals whose lengths 
are below about 70 mm. possess calcareous bodies which are all well 
formed tables. 

It is evident that the specimens which von Marenzeller examin- 
ed, belonged to this group, for the largest one in his possession measured 
70 mm. This circumstance accounts for the fact that he makes no refer- 
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enoe to those pôrfoiated plates or '* HemmuugBbil^iUlgea*' which 
others u[ieutiou as au important feature. 

Stage II: — In this group, I propose to ioclude those individuals in 
which those small, perforated plates with or without rudiuients of a 
spire (fig. 3) begin to be a noticeable feature but not to such an extent 
that they seem to form a larger portion of the oalcaveous deposits of the 
animal than the well formed tables. I have fixed a somewhat arbitrary 
standard and put in this group all those in whose skin I could count at 
least 7-10 well-built tables (fig. 2) in a field, when examined with Zeiss 
CCx3. The tables with 2-3 transverse beams are most frequent. 
Some with only one beam are seen. 

It is impossible to fix any limits in the lengths of individuals belong- 
ing to this group with anything like accuracy. Those which I have 
placed in this group are respectively 50, 50 54, 70, 70, and 110 mm. in 
lengths. 

I believe that the single specimen which Theel identified with 
some hesitation as Stichopiis japonicus, belongs to this stage. His de- 
scription tallies well with what I have given above. 

Stage III: — This I propose to call the typicus stage, for those speci- 
mens which Thébl distinguished as Stichopiis japoniciis, var. typicus 
may be taken as good examples of this stage. Here the calcareous 
bodies which correspond to the large well formed tables of the preceding 
stage have begun, many of them, to show various degrees of imperfec- 
tion. This arresting of development afifects both the basal disc and the 
spire. Thus the spire may become lower, have a smaller number of 
transverse beams (1-2), and often have the ends of the pillars bent out- 
wards (Selenka, Fig. 84, or Theel, pi. VIII, fig. 26). Or the pillars 
may be reduced in number to three or two, or be occasionally increased 
to five (Theel, pi. VIII, fig. 2d), and often inclined towards one 
another, especially near the upper end so as to produce a conical shape. 
Or the spire may be represented iby 1-4 simple knobs which are rudi- 
ments of the pillars. Or finally there may be no trace of a &pire. The 
complete tables have the margin of their basal disc entirely smooth, but 
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thedracs that are affected by the ** Hemmungsprozess " have all more 
or loss spinous margin and are reduced in size in various degrees. (See 
Thebl, pi. Vni, Eig. 2d.) When no spire is developed a table be- 
comes nothing bat irregular perforated plates with spinous margin. 
The larger ones of this kind graduate by degree into small, perforated 
plates which we saw in the preceding stage. At this period, therefore, 
we see three kinds of calcareous deposits : (a) completely built tables 
such as we saw in Stage I, (b) tables showing various degrees of imper- 
fection and having spinous margin, and (c) perforated plates, mostly with 
spinous margin which from tolerably large ones shade off into quite 
small quadriloculate forms. 

The specimens which showed best the characteristics of this stage 
are several individuals 200-250 mm. long (in fresh state), which I obtained 
at Kanagawa and which I believe, from a series of observations made at 
the same locality, to be at the end of their first year. There are, how- 
ever, others which are smaller (175 mm. fresh. Tokyo market) and larger. 
Théel's specimens measured 220 mm. and must have been considerably 
larger in fresh state. 

Stage IV: — This is the stage in which the original specimen de- 
scribed by Selenka must have belonged, although it was only 110 mm. 
in length. The tables of the original form which were characteristic of 
Stage I, have now all disappsared or, if present, very rare, and only those 
that show various degrees of imperfection are seen and even these are 
not very numerous. The spire is mostly very low, having generally 
only one or at the most two transverse beams, and may be reduced in 
the number of the pillars. Various forms of asymmetry* may be pro- 
duced by difference in lengths of the pillars on the same disc, or by the 
pillars inclining towards and fusing with, one another. Selenka's Fig. 
35 represents without question one of these forms, and I have seen many 
which are quite near it, although never one which is exactly as symme- 
trical as the one the figure shows. By far the most prominent feature 

• Sacb forms mfty also be seen from earlier stages. 
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Some forms of perforated plates. 
X300. 



Fig. 3. of the caJcareona deposits in io- 

di vidaala of ibis, stage is the pre* 
aence of those which Selbhka 
named " HemmnngsbilânDgen " 
(Fig. S). These show varioas 
sizes, bat on the whole are small- 
er thai) those in the typictùs stage. 
On many are .seen little knobs 
which are the rudiments of the pillars of a spire. 

It is impossible to give any limits in the lengths of individaals 
which belong to this stage. Those that I placed here range between 
50 mm. (alcoholic specimen) and 2l0mm. (in fresh state;. Probably still 
larger ones may be placed here. 

Stage V: — This I propose to call the armata stage, for the speci- 
men which Selrnka named Eolothuriu armata, had calcareous bodies 
which are typical of this stage. In other words, all forms of tables with 
a spire have now entirely disappeared. At the most, there are only 
simple knobs which represent the rudiments of the pillars of a spire. 
All the calcareous bodies are therefore in the shape of perforated plates 
or Selenka's *' Hemmungsbildungen." In the younger ones of this 
stage, these perforated plates may be still large and have spinous margiu, 
but the older the individual, the smaller and smoother become the cal- 
careous bodies, and the nearer they approach the shape of a ring with 
four openings, representing the four central holes in the discs of the earlier 
tables. In the very oldest, even these four holes are not complete, and 
a part of the circumference may often be lacking to the ring. The 
calcareous deposits are also much more sparsely distributed than in 
earlier stages. 

I need hardly remind the reader that as the above five stages have 
been artificially marked out in an unbroken series of changes, many an 
intermediate state of things will be found, which an investigator will 
find difficult to put precisely in any one of them. I claim for them 
nothing beyond some advantage that they afford in elucidating the 
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tbe process of changes in ibe calcareous deposits of Stichopui jttp o iéU mtu "^ 

It is evident front what has be^ï given above that the càlbaveòas' 
deposits in onr species are more complete and show more pt ilnikûne 
characters in young stages than in older or adolt forms. In thetytivpg«- 
est stages examined, they have almost the character of a calcareoés tost 
of armor, similar to that of a starfish or of a sea-nrchin. Thei*e are «n-» 
doubtedly phyâological reasons for this : tbe youngest inäividaal8»have a 
very thin and pliable skin and muscle layer so that some sort of proteo*- 
tion and support is a necessity. But a possible phylogenetie sigili- 
ficance should not be lost eight of. * . 

It will be seen that I agree ^with Tbekbl in regarding Holothuria 
armata of Selenka to be only a form of Stichopus japonicus. My rea* 
sons for thinking so are as follows : — ^I have fortunately some specimens of 
HoJotlmria armata which Prof. Selenka kindly identified for us during 
his stay in Japan. There can be therefore no question as to theii^ being 
Holothuria arma^ta. Now, an examination of the calcareous deposits of 
these specimens reveals a condition exactly like tbe fifth stage oi Sticho- 
pus japonicus, I see no reason for separating them from ofchei- • speci- 
mens of Stickopus japonicus of the same stage, so far as tbe caJcbreous 
deposits are concerned, unfortunately, these specimens lack the viecera, 
and I have not yet had an opportunity of examining the reproductive 
organs of this type. But my friend, Mr. Nozawa of the Hokkaido 
Fisheries Bureau informs me that when be examined some years ago 
the specimens of that form in order to determine its breeding seasoti, he 
remembers seeing ^2^70 genital bundles, one on each side of the median 
mesentery. There is therefore very little doubt in my own mind that 
the form which Selenka has signalized as Holothuria armata is the 
uorthei-n form of Stichopus japonicus. It is easily distinguished by 
having four rows of many long pointed papilte along tbe two dorsal 
ambulacra and tbe lateral margins, and by having numerous much small* 
er papillœ interspersed between these four rows. This form is found in 
the Hokkaido (Yesso) and 4Jie northernmost part of the Honshu (the 
main Island of Japan). As we go down southward in our country, the 
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ftafiìk» of Stichopus japcmicus^ seem tod ecrease in namber as well as 
in height. This difference becomes so apparent when dried for the 
market that dealers in dried '* namako '' divide them into those with spines 
(papiUœ) and those without them. The former is the northern form, 
while the latter from the southern part, show only a row of low papillaB 
along the lateral margins and few others scattered over the dorsal sor- 
ùyoe. Those from Tokyo and the vicinity seem to be intermediate 
between the two. I think that if the form found in the central part is 
taken as the type of the species, the northern form with many papillte 
might be distinguished as var. armatus, while the southern form with 
few papillae might be called va/r. australis. Of course, these pass into one 
another insensibly. And even at one and the same locality, there seems 
to be a great deal of difference in different individuals in this respect. I 
\ am inclined to think that the habitat of the animal has a great deal to 
do with the matter. Those that live among rocks along a rocky beach 
seem to be distinguished by a larger number of tall papillœ as well as 
by a mottled brown color, while those that live on sandy ground, 
probably among sea-weeds, have lower and fewer papillœ and have 
generally a dark green color. So that it seems possible to me to divide 
the species into varieties by latitude and by habitat. 

It would be a singular fact, if the changes in the shape of the calca- 
reous deposits brought out above in Stichopus japonicus should turn out 
tobe the solitary case of such an occurrence among the order of Holothu- 
rioidea. I am rather inclined to think that if carefully studied, every 
species will present more or less similar changes. If this should turn out 
to be the case, I need hardly point out what an important bearing it has 
on the systematic classification of the species of holothurioidea. At any 
rate, those who collect bolothurians should bear the fa^t in mind and 
endeavor to obtain a large number of individuals in varios stages of 
growth from different localities. 

Science College. Imp., Univ., Tokyo. 
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Hevision of Hexactinellids with Disc- 

octasterSf with Descriptions 

of Five New Species. 

By Prof. r. Ijima, Ph. D. 

Zoological lustitate, Science College, Imp. Univ., Tokyo. 

The discoctasters are, as euuociated by F. E. Schulze,* strongly 
modified discobexasters in wbich tbe six principals bave entirely or 
almost entirely atropbied v^bile tbe terminals bave undergone a new 
arrangement into eigbt secondary principals and terminal tofts at points 
of tbe central node corresponding to tbe eigbt corners of a cube. Tbis 
peculiar kind of spicules bave bitberto been known to occur in tbe follow- 
ing four species of Bossellidœ, viz. Acanthasctcs cactus, F. E. S., Bhab- 
docalyptus mollis, F. E. 8., JBA. Boeperi, F. E. S. and Bh. Dowlingi, 
L. M. Lambe. To tbis list, I will add five more species, making in all 
nine discoctasteropborous species. 

Before entering into diagnostic descriptions and systematic arrange- 
ment of tbese species, I bold it essential to make, once for all, some 
general notes on tbeir structure. 

Tbey are all moderately tbick- walled, barrel-like, cup-like, or vase- like 
forms witb a deep gastral cavity. Frequently tbe body sbows lateral 
compression after it bas attained a certain size. Tbe simple osculum is 
situated at tbe upper end. Tbe tbin oscular margin is at first turned 
inwards, but becomes later directed upwards or outwardly expanded. 
Attacbment to tbe substratum takes place by an irregular space at tbe 
blind end, wbicb region may be contracted in a ^talk-like manner but is 
never solid. Wben tbe sponge grows on an inclined or vertical sub- 
stratum, it commonly bappens tbat tbe basal region is bent so as to direct 
tbe rest of tbe body upwards. 



• Sitz-ber. d. kgl. Preuw. Akad. d. Wiw., XLVI, 1893. 
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The power of opening secondary osculœ or of budding out daughter 
persons seems to be widely spread, although neither of them are ever 
formed in any great number. A daughter person first arises as a 
ooecum-like outbulging of the wall, eventually to open an osculum at the 
summit. 

The principal parenchymalia are exclusively long diactins of well- 
known nature and arrang^nent. The intermedia are always of three 
lands : discoctasters, oxyhexasters, and microdiscohexasters. 

With respect to discoctasters, it is to be noted that the central 
node contains a typical triaxial cross, which seems not to have been 
observed before in this kind of hexactinellidan spicule. It is made plain- 
ly visible when examined in glycerine or in any other medium of similar 
refractive power. The six points of the cross are turned towards the 
middle of the protuberant or otherwise somewhat concave space sur- 
lounded by every four secondary principals. The terminals are always, 
though often obsoletely, rough. The minute terminal discs are either 
simply shaped like pin-head or toothed at the margin. It frequently 
happens that deeply situated discoctasters are considerably larger than 
those in the periphery. 

The oxyhexasters, which are the most abundant of all parenchymal 
intermedia, have very short and sometimes almost entirely atrophied 
principals. The terminals are smooth or more frequently rough. The 
roughness may develop at their basal parts into prickles with centrally 
turned points. Not unfrequently the oxyhexasters situated near the 
dermal surface differ from those more deeply situated in having longer 
principals and more slender and more numerous terminals, although 
they seem to be connected by transitional forms. The most usual 
number of terminals to a principal is two, and it very frequently happens 
ill such a bifurcated ray that one of the terminals is but very little deve- 
lopad or entirely absent. Thus I have seen cases in which a small rudi- 
mentary and a normally developed terminal stood together on a princi- 
pal. Then there are cases to be met with often enough, in which a 
BÎngle terminal is joined to a principal by its crooked basal end. The 
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crook just mentioned is, in otfaei* cases, moctifiecl into a gentle bend and 
in still others, completely straightened out so that now a principal and a 
terminal jut out from the central node in a single straight ray. But 
such a ra^ oaght certainly not to be looked in the same light as the 
primary undivided ray of a hexactin. The latter is invariably traversed 
throughout its whole length by the axial canal, which, in the case of 
hexasters, is likewise found in the principals but never extends into the 
terminals. In conformity with the last mentioned fact, the apparently 
simple and unforked hexaster rays already referred to, contain the axial 
canal only at their bases, clearly demonstrating their constitution out of 
a principal and of a single terminal. As is well known, one or more 
rays in an oxyhexaster may be unforked or uniterminal ; and when all 
are so and straight, as is of common occurrence, there arises a form 
which is in shape a hexatin though not a genuine one in nature. Such 
a spicule, when cleaned and examined in glycerine, will be found to con- 
tain the usual central axial cross, the arms of which extend but for a 
short distance into the bases of the six rays. The impropriety of simply 
calling it oxyhexactin, as has hitherto been the custom (Schulze, Lambe, 
Kauf), is evident. It should be called hexactin-shaped oxyhexaster. 

The microdiscohexasters are probably never absent, although in 
8ome species they occur quite sparingly. They are of usual shape and 
vary in diameter from 15// to 26.6/e. 

The autodermalia are rough, straight diactins, stauractins, or pen- 
tactins, one or the other of these predominating according to species. 
Monactins, orthodiactins, and triactins are only of occasional occurrence. 
As in all other Eossellids, a distally directed ray is never developed on 
the autodermalia. When stauractins or pentactins constitute the main 
elements, their cruciate rays are usually so arranged as to bring about 
an autodermal lattice-work with more or less regularly quadrate meshes ; 
whereas, in species with diactin autodermals, the meshes formed are 
triangular, trapezoidal, or irregular in shape. 

A hypodermal system of spicules is always present. For Acanthas- 
CU8 cactus it is characteristic that the hypodermalia consist exclusively 
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of diactdns which are grouped in thin anastomoGdng Btraods. In the 
rest of octasterophoroQB species, they consist of moderately large oxy- 
pentactins, either solely or in union with snbtangentially disposed 
diactins. The proximally directed shafts of these hypodernial pentactins 
are always smooth ; the foar paratangential rays are also smooth or 
minutely rough {Staurocalyptus), or else armed with biserially arranged, 
strong, hook-like prongs {Bhahdocalyptus), Tbe paratangentials are 
often, though not always, paratropal, i.e. the four rays are, as it were, 
pushed aside so that they form with one another three more or less acute 
angles and one wide angle greater than 90"" or even 18(f . Similar h3rpo- 
dermal pentactins have long been known in Rossella antarctica. As in 
this species they are generally found in groups of several together. In 
every such group, proximally directed shafts, accompanied with slender 
comital diactins, form a more or less compact column or tuft that dips 
deeply into the parenchymal mass, while the heads composed of paratan- 
gential rays bring about a star-like figure, in which a number of streaks 
radiate in all directions from what I will call, for the sake of convenience, 
the hypodermal centre. It is easy to discover that the pentactin-heads 
in a hypodermal group lie one above the other and that the one in an 
upper situation is older and more fully developed than that following 
next below. The lowest is therefore the youngest, which developes it- 
self clasping with one of its angles the column of shafts belonging to 
older pentactins. It is this preexisting shaft-column that disturbs the 
regularly cruciate development of the head of young pentactins ; hence 
the paratropal arrangement of paratangential rays. 

The hypodermal pentactins remain in their hens nascendi only in 
certain species. More usually they are destined to be protruded out- 
wards through the autodermal layer as prostalia pleuralia. These stand 
out isolated or in tufts from hypodermal centres ; and, in case they are 
not shed off, their paratangential rays form a gossamer-like veil at a 
certain distance from the dermal surface, exactly as is known in the 
genus Bossella, 

Diactin prostalia are also of conmion occurrence. These are to be 
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coDsidered as specially developed pareDchymalia. In many species* of 
Bhabdocalfptus aud StauroccUffptus I bave found that in very ]miog 
individuals the needle-like diaotin-proetalia project from all parts of ibe 
body, but witb growth of body, become restricted to the oscular margin, 
where they may form an ill -defined, often interrupted fringe. 

The autogastralia are as a rule rough hexactins with some excep- 
tions. They may be represented by pentactins or by both pentaotins 
and stauractins. The autogastral pentactins has its unpaired ray al- 
ways distally turned. In one noteworthy case (Staurocalyptus pleo- 
rhaphides), the autogastrals are to be considered either as being not at 
all developed or as being represented by short diactins that are not 
sharply differentiated from parenchymal elements. When autogastraUa 
with cruciate paratangential rays are present in large numbers, they 
form a continuous lattice- work with small quadrate meshes, covering 
over the apertures of efferent canals. But when sparingly developed, 
there are left in the autogastral layer wide gaps, by means of which the 
efferent canals stand in direct communication with the gastral chamber. 

Hypogastral strands are usually more or less distinctly present. 
They are nothing else than certain strands of parenchymal diactins, that 
have dissociated themselves in variable degrees from the parenchymal 
mass and have entered into the support of the autogastral layer. 

Finally with respect to dictyobasalia — by which name I designate 
the thin reticular plate that invariably cover the surface of basal attach- 
ment, — I believe that it is formed mainly by direct as well as synapticu- 
lar fusion of special spicules developed by the stimulus of foreign bodies 
in contact with the sponge. Where the plate is thin, the axial canal 
contained in the nodes of beams has the shape of a simple cross, showing 
that stauractins here lie as the structural basis. On the other hand, 
where the plate is of certain thickness, the axial canals contained are 
six-armed and even stout-rayed hexactins themselves are often discerni- 
ble in the process of fusing with the dictyobctsal beams. 

The nine discoctasterophorous species, known to me at present, un- 
doubtedly constitute a coherent group separated by a gap of not inoon- 
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nòtesiU^ extent fi-om allied Bosseilids in which aie chàraiOteristÌG dis- 
eootftBter is represented hy ty^cal disc^^exasters. ProbaUy the ginoup 
dâBeirveeto receive tiie rank of a sab^&tnily, bnt I prefer to pat off this 
question until I have studied all my Bosselid materials. As will be seen 
in the sequel I have distributed the species in question under three 
^psosrtk. One of these, Acanthascus, although represented by a single 
speoies^ seems to me to be sufficiently distinct. With respect to the 
rest, Z must say that it would largely depend upon the individual caprice 
of systematists whether to keep them on as two distinct genera, as I 
have done, or to make only a subgeneric distinction between them. 

Genus ACANTHA8CUS- 

Discoctasterophorous Bossellids with exclusively 
diactin hypodermalia. 

This genus as originally established by F. E. Schulze in the Chal- 
lenger Heport, included besides the species given below, two more forms 
that were called A. grossularia B,nä A. dubitcs. These latter do not 
possess discoctasters, which seem to be represented here by discohexas- 
ters. On this account and from considerations of certain other points, 
it seems to me justifiable to remove them altogether from the genus. 
I think they might be included among Bossella more naturally than be 
left in union with a discoctasterophorous species. Prof. Schulze him- 
self has declared, in his letter to me, to share in this idea now. So then, 
the genus Acanthascus remains with the following single species. 

1. Acanthascus cactuSy F. E. Sch. 

Oup-like, vase-like, or fnnnel-shaped, often somewhat compressed, 
witìi simple oscular edge ; dermal surface with conical elevations, bearing 
on their apex a tuft of strong, needle-like, prestai oxydiactins. The 
body may attain a large size of more than 450 mm. in height. It fre- 
quently bears a limited number of secondary, persons. 

Plarenchymal diactins small, probably never exceeding l5mm. in 
length. 
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Discoctasters with 3*-6 straight or almost straight, mimitely tough 
terminals on each prÎDcipal. Length of entire rays (measured from 
centre) 53-130/4 ; those found in deep parts being often twice as large as 
those lying near the dermal layer. In larger discoctasters the pnncipals 
are also rough-surfaced and the terminal discs 7-3 toothed. 

Oxyhexasters 45-76/i in radius. Principals exceedingly short or 
almost entirely absent. Terminals rough, straight, stout ; usually two 
to each principal, but very frequently reduced to one, so that there 
occur oxyhexasters with 11, 10, 9, 8, 7 or even 6 points. In the last 
case they may be typically hexactin-shaped though only in external 
appearance. The principal is rarely supplied with three terminals. 

Microdiscohexasters of usual shape are of frequent occurrence es- 
pecially in the dermal and gastral membranes. 

Autodermalia are predominatingly rough stauractins forming a fine 
lattice-work with quadrate meshes. This layer is supported by rather 
thin strands of hypodermal diactins, forming a network of triangular, 
trapezoidal, or irregular meshes, whose sides rarely exceed 2 mm. in 
length. 

Autogastralia are mainly rough peutactins. These do not form by 
themselves a continuous autogastral lattice-work but are found scattered 
on hypogastral strands together with discoctasters and oxyhexasters. 

This species, known only from Sagami Sea, is one of the most 
abundant Hexactinellids of that locality in depths of over 200 fathoms. 

Genus EHABDOCALYPTUS. 

DiscoctasterophorouR Bossellids with pentactin 
hypodermalia, the paratangential rays of which are, 
when fully developed, armed with biserially arranged 
hook-like prongs. 

When F. E. Schulze instituted this genus for the first time in 
the Challenger Report, two species were described by him» viz. B/t. 
Tnollis and Bh. Boeperi. Later L. M. Lambe* described a third species, 

• Trans. Roy. Soc. Canada. Scjct. IV, 1898. p. 37. 
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Rh. Dowlmgi. Of these three species, only one, i. e. moUis, is retainable 
in the present genus as defined above, while I will now add to it two 
new species. 

2. Bhabdocalyptus molliSy F. E. Sch. 

Cap-like or vase-like, laterally compressed, contracted below, bear- 
ing one or more tube-like secondary persons. The body may attain a 
height of more than one foot. 

Parenchymal diactins short, not exceeding 20 mm. in length. Disc- 
octasters especially abundant in the subdermal region ; ray-length 
(measured from centre) 65-88// ; terminals 5-9 to a principal, rarely as 
few as 2, straight or only sUghtly bent outwards ; terminal disc 7-8 
toothed or simply pin-head like. 

Oxyhexasters 51-80// in radius. Two varieties are distinguishable. 
Those situated in deeper parts have usually two-forked rays, the princi- 
pals being very short and often obsolete ; terminals smooth or minutely 
rough, but always with more or less well developed basal barbs. Fre- 
quently there is only one terminal to a principal, and hexactin-shaped 
oxyhexasters are of common occurrence. Oxyhexasters found in the 
subdermal region have longer principals and bear 2-4 usually 3 rough 
terminals which are thinner and supplied with less prominent basal 
barbs. Oxyhexasters with spirally twisted rays are not of constant 
occurrence. 

Microdiscohexasters of usual shape occur in variable numbers, es- 
pecially in or near the derraal membrane. 

Autodermalia are predominatingly rough diactins. Hypodermalia 
consist of pentactins, pronged in fully developed state, and of smooth 
diactins. The former have either paratropal or regularly cruciate heads, 
and in places protected from external influence, may stand out isolated 
as prostalia. Such a pentactin has paratangential rays not exceeding 
5 mm. and a radial ray of not over 10 mm. in length. 

Autogastralia are rough hexactins with bluntly conical ends, form- 
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ing a continnoas lattice- work with quadrate meshes. The free proximal 
rays do not differ in character fix)m the rest. 

Locality : Sagami Sea. I have myself collected some specimens 
from depths of 274 fathoms and upward. 

3. Rhabdocalypttis capillatus, n. sp. 

Sac-like or vase-like, more or less strongly compressed. Oscular 
edge fringed with thin needle-like prostals, not outwardly expanded. 
Dermal surface thickly beset with pentactin prostalia which stand out in 
tufts from every hjqpodermal centre and form a thick tolerably firm 
gossamer-hke layer all over the surface. The body may attain a height 
of 210 mm. 

Parenchymalia may contain bow-like diactins of 24 mm. in length. 
Discoctasters are very small, measuring only 38-55/i in radius, and are 
of very characteristic shape. From a principal there arise 6-12 slender 
terminals, which are always bent in an S-like manner and form a bunch 
considerably expanded at the extremity. Terminal discs pin-head like. 
Discoctasters are most numerously found in the gastral layer. 

Oxyhexasters and microdiscohexasters as in Bh, mollis, but the 
former have no or but little developed basal barbs. Hexactin-shaped 
oxyhexasters are rare. 

Autodermalia likewise as in foregoing spacies. Hypodermalia con- 
sist solely of paratropal pentactins, which are grouped in closely con- 
centrated centres. The older and pronged ones destined to be protruded 
as pleural prostalia, have paratangential rays that may reach 12 mm. in 
length and a still longer shaft. 

Autogastralia, forming a continuous quadrate mesh-work, consist of 
rough hexactins with pointed ends, the free proximal ray being longer and 
supplied with belter developed microspines than all the rest of their rays. 
Notwithstanding the close similarity of spicules, this species is easily 
distinguishable from Bh, mollis by the smaller size and characteristic 
shape of discoctasters, by the larger size and the persistence of pentac- 
tin prostalia, etc. 
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Locality : Sagami Sea, from depths between 274 and 813 fathoms. 

4. BJiabdocalyptus victory n. sp. 

Vase-like ; laterally compressed especially at basal part, which is 
usually bent ; sometimes with one or two secondary persons on the 
greater curvature of the basal region. Oscular edge simple or with an 
interrupted fringe of thin diactin prostals. The body may attain a large 
size, almost 3 feet high. 

Parenchymalia may contain stout bow-shaped diactins, 28 mm. long 
and 0.4 mm. broad at middle. Discoctasters 90-120/>« in radius ; termi- 
nals 4-8 in a tuft, straight or slightly bent outwards ; terminal discs 
pin-head Uke. 

Oxyhexasters 90-140/i in radius. Principals exceedingly short or 
obsolete, usually two-forked. Terminals rough, which character changes 
towards base into small, inwardly directed prickles. Oxyhexasters with 
two tenninals to every principal occur less frequently than those in 
which one or more principals bear only one terminal. Hexactin-shaped 
oxyhexasters are of frequent occurrence. 

Microdiscohexasters of usual shape and size are of very isolated 
occurrence. 

Autodennalia consist predominatingly of rough stauractins. Hypo- 
dermalia as in foregoing species, but somewhat smaller (parataugential 
rays 5-7mm. long). Unlike that species, the protruded hypodermal 
pentactins seem to be reskdily thrown off, leaving at every hypodermal 
centre a little bunch of the external ends of comital spicules, that accom- 
panied the lost shafts, projected beyond the otherwise smooth surface. 
In this respect, the present species agrees with J8A. mollis, 

Autogastralia as in Bh, mollis, 

LocaUty : Sagami Sea, in depths »of over 274 fathoms. Next to 
Acanthascus caches, the present species is apparently the most abund- 
ant ootasterophorous Hexactinellid in the locality just mentioned. 
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Genus 9TAUB0CALYPTUS, n. gw. 

Discoctasierophorous KosselHds With pentactin 
hypoderinalia, the paratangential rays of which never 
possess hook-like prongs, but are either smooth or 
minutely And uniformly rough. 

To this new genus T should refer T?. E. Schulze 's Rhahdocalyptus 
Roeperi and L. M. Lambe's Bh. Dmolingi besides 8 new species to be 
soon descfibed. 

5. Staurocalyptus Dowlingi (L. M. Lambe). 
With some hesitation I consider certain specimens of Staurocalyp- 
tus from Sagami Sea as identical with this species first described by 
Lambe (loc. dt.) from a specimen taken in the Strait of Georgia, Van- 
couver Island, at a depth of about 40 fathoms. From Sagami Sea, I 
have several, mostly fragmental specimens obtained at depths of over 
235 fathoms. On these is based the following description. 

Body subcylindrical or vase-like. It may grow to a considerable 
size about a foot in diameter. Oscular edge turned upwards or in fully 
developed state reflected outwards in flaps ; simple and smooth or with 
more or less needle-like prostals. External surface of smaller speci- 
mens with a veil produced by the heads of prostai pentactins and 
also with a number of long diactin prostals standing out in isolated 
positions. After a certain stage of growth, both of these prostalia 
pleuralia seem to be lost, except pentactin prostals in positions protected 
from abrading influences. What constitutes one of the special charac- 
ters of this species, is the spiny nature of the gïtôtrai surface caused by 
numerous i^eedle-lilie (parenchymal) diactins that project their ends 
beyond the gastral surface. In the specimens examined by Ziambb, 
these gastral prostals seem to have been wanting. 

Principal parenchymalia are bow-shaped and in large specimens 
may measure S5 mm. in leifgth, but their dimension is, as in other 
species, variable according to the size of individuals. 

Discoct^sters with radius of 72-U5/it or more, those deeply situated 
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being generally much larger than and often almost or folly twice as 
large as, those situated in the subdermal space. Terminals 2-8» aaually 
4-6, nearly straight, forming a slightly diverging tuft. Discs minute 
and pin-head hke or with toothed margin. 

Oxyhexasters vary in radius from 38/i to 80/i according to indivi- 
duals. When changed into hexactin-shape, the radius may measure as 
much as 110//. Principals exceedingly short or obsolete. Terminals 
2-3, more usually 2, and often only one to a principal, hexactin-shaped 
oxyhexasters being of common or even abundant occurrence. Surface 
of terminals either smooth or rough, in which latter case the roughness 
may develop into small basal barbs. In some specimens only rough 
bexasters are found ; in others both rough and smooth ones occur, and 
then the latter are generally situated in deeper parts than the former. 

Microdiscohexasters present in sparing numbers near the dermal or 
gastral surface. 

Autodermalia consist almost exclusively of rough pentactins with 
rays 165ft long and 8/jl broad in average. 

Hypodei-mal pentawtins comparatively small, usually not exceeding 
4 mm. in length of paratangential rays (sometimes larger). The latter 
are either regularly cruciate or paratropal, according to their occurrence 
in isolated position or in groups. Their surface is smooth, but when 
fully developed, may become uniformly and thickly beset all over with 
exceedingly minute protuberances, exactly as I have observed in 
Staurocalyptus pleorhaphides, Ij. or in Bossella longispina, Ij. Judged 
from the series of specimens in my hand, it seems not improbable that 
the power of giving the above mentioned roughness to the heads of 
hypodermal pentactins is possessed by the present species only in young 
state, losing that power after a certain stage of growth. So that the 
oldest hypodermally situated pentactins as also all the prostal pentactins 
may be rough-heskded in small, but smooth-headed in large, individuals, 
since in the latter all the rough-headed pentactins would have been shed 
oflf during growth. 

In forming the hypodermal strands, the paratangential rays of the 
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above-mentioned pentactins are sapidraoentod by short smooth diaotìns 
with or without annalar swelling at centre. 

Autogastralia are almost exclasively rough hexactins of approxi- 
mately same dimensions as autodermalia. They axe never present in 
sufficient numbers as to form a continuous lattice-work. The gastral 
kyer therefore possesses gaps of small but variable size, bounded by ' 
beams consisting of hypogastral diactins, intermedial rosettes and auto- 
gastralia, similarly as in Acanthascus cactus. 

6. Staurocalypttis Boeperi (F. E. Sch.) 

This species is based on two specimens obtained by " Challenger " to 
the south of Puerta Bueno in Patagonia. It is not represented in Saga- 
mi Sea and is directly known to me only through two slide-preparations 
kindly sent to me by Prof. Schulze. 

The body should be sac-like or cup-like with sharp, smooth oscular 
edge. The subdermal space, as seen through the even lattice-work of 
the dermal membrane, should form irregularly scattered, elongated, an- 
gular or spindle-shaped pits, whence arise rather narrow afferent canals. 
On the inner surface round sharply contoured depressions of various 
sizes occur, into the bottom of which the more or less wide efferent 
canals open. 

Spiculation closely similar to that of foregoing species ; but differing 
in having much more slender rays to intermedial rosettes, dermalia and 
gastralia ; in the sparing quantity of prickles on dermaUa and gastralia ; 
etc. 

Discoctasters with radius of 65-83//, without appreciable difference 
in size according to position. Principals slender, not exceeding 4yu in 
breadth ; with 2-5 nearly straight, slightly diverging terminals with 
minute, pin-head hke discs. 

Oxyhexasters very slender rayed ; 44-65/i in radius, those near the 
dermal surface being in general slightly smaller than those more deeply 
situated. Principals short, often exceedingly short, bearing 2-3 straight 
or wavy, obsoletely rough terminals. Cases of uniterminal principals 
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present ; bexaotm-fduqped oxybexafitovs probably not abseni;. It fre- 
quently bappens tbat in a dilopboas ray, a tbird terminal is represeiited 
by a spurious rudiment. 

Microdisoobexasters of usual structure found in tolerable abundance 
in tbe subgastral region. 

Autodermalia aœ predominatingly pentactins, but stauractins . are 
by no means unfrequent. Occasionally triactins and diactins, rarely 
monactins. Rays sparingly rough, not always quite straight ; 110-165;^« 
long ; usually less than 5/jl in breadth at middle. 

Hypodermal strands contain besides numerous slender diactins 
with tuberculated centre, medium-sized pentactins whose slender rays 
are smooth except at roughened ends. Head of pentactins not para- 
tropal. It is not known whether these pentactins are ever extruded 
beyond the external surface. 

Autogastraliaare oxyhexactins with sparingly rough rays of about the 
same thickness as the autodermalia. Free proximal rays as long as 230// ; 
other rays somewhat shorter. According to ScHüLZE, the autogastralia 
line the gastral surface as also the surface of the wide efferent canals, 

7. Staurocalyptus heteractinus, u. sp. 

This species is founded on a single beaii-sized specimen from Saga- 
mi Sea. It represents a strongly compressed pouch with a small simple- 
edged osculum on one side of the upper end. Texture as in other species ; 
without prostalia pleuralia of any sort. 

Discoctasters especially common near the gastral surface. Badius 
55-1 00/i. Terminals 2-7 to a principal; straight, diverging. Disc 
minute and pin-head like. 

Oxyhexasters 58-57/i in radius. Most of those situated in deeper 
parts have two-forked rays with excessively short principals ; terminals 
stout, straight, rough with minute prickles, which are more piominent 
and invvai'dly turned near base. Peripherally situated oxyhexasters have 
somwhat longer priiK^ipals, each with 2-4, usually 3, rougli-surfaced. 
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slender and straight terminab. Cases of a iiniterminal principal have 
not been met with. 

Microdiscohexasters of usual structure found scattered in the 
parenchyma. 

Autoderaialia consist mostly of faintly rough stauractins of variable 
size, with occasional pentactins and triactins, rarely with diactins. Some 
of these autodermalia are twice or even thrice as large as others. Ea- 
dius 90-270/i ; rays 9-iBfi thick near centre. Ends of rays rounded or 
even clubbed. Autodermal meshes irregular, not rectangular. 

Hjrpodermalia consist of irregularly distributed pentacfcins, with 
occasional stauractins and triactins. Paratangeïitial rays under Vs ^^' 
in length ; smooth, but often sparingly rough near the conically pointed 
end ; not paratropal. 

Autogastralia include faintly rough pentactins and stauractins, more 
rarely triactins and diactins. Kay-length 55-100// ; thickness near 
centre 6.5// in average. They are not present in large numbers. 

8. Staurocalypttcs glaber, n. sp. 

Goblet-like or vase-like ; laterally compressed ; thick-walled. Tex- 
ture loose and light-looking. In young state with long diactin pleural 
prostalia ; with age these become entirely lost or confined to oscular 
margin. Prostal pentactins not found. The body may attain a height 
(Ä 250 mim. Several specimens from Sagami Sea. 

Principal parenchymalia more or less bent in bow-like manner ; not 
over 13 mm. in length. 

Discoctasters especially abundant in subgastral region ; very large, 
having radius of 250-330/i, although smaller ones are not wanting. 
Terminals 5-6 to each principal, nearly straight, slightly diverging ; 
discs pin-head like. 

Oxyhexasters 49-57// in radius. Principals short but usually dis- 
tinct ; each with 2-4, usually 3, very slender terminals, which are faintly 
rough near base. 
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Microdiscohexasters occur not uncommonly in the dermal, less fre- 
quently in the gastral, membrane. 

Autodermalia are almost exclusively stauractins with rough or 
prickly surface, the prickles on the external side being unusually well- 
developed. 

Hypodermalia consist of filamentous diactins and of moderately 
sized pentactins with cruciate or paratropal heads. Parataugential rays 
of the latter smooth but with rough ends. These are, I think, never 
protruded beyond the dermal surface. 

Autogastralia consist of comparatively large prickly hexactins, of 
whose rays the free proximal ray is the longest (450-560//). They form 
a continuous lattice- work with quadrate meshes. 

îj. Stauroccdyptus pleorìiaphides, n. sp. 

Thick-walled sac of about the shape and size of a small pear. Oscu- 
lai: edge sharp and simple. The surface shows a number of low hillock- 
like elevations from the apex of which long diactin prostalia stand out 
in loose bunches. The body is moreover covered by a veil of pentactin 
prostalia. Two specimens from Sagami Sea. 

Principal parenchymalia, straight or bow-like ; not over 8 nana, in 
length. 

Discoctasters with rays 70-98/i long ; each principal with 2-4, 
usually 3, diverging terminals, which are straight or slightly bent out- 
wards. Discs minute, pin-head like. 

Oxyhexasters with radius of 57/i in average. Principals extremely 
short ; each with two, seldom more, rough-surfaced terminals. Fre- 
quently one or more principals in an oxyhexaster are unitermînal, al- 
though hexac tin-shaped forms seem to occur but very rarely. 

Microdiscohexasters present in sparing numbers. 

Autodermalia are predominatingly rough diactins. Hypodermalia 
consist of a few diactins and of nuineroas pentactins, whose heads are 
either regularly cruciate or paratmpal. Para tangential rays 5 mm. or 
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more in length ; smooth, bat wheu fully developed, minutely and uni- 
formly rough as in St, Dowlingi. 

Gastralia are represented by diactins, some of which are similar to 
aatodermalia, while others are larger and very sparingly rough and 
graduate over to parenchymal diactins. 

More detailed descriptions with illustrations of all the above species 
will be embodied in my monograph on the Hexactinellids of Sagami 
Sea, which will be published in the Science College Journal. 



Printed May IT, 1697. 



Digitized by 



Google 




Digitized by 



Google 



Miscellaneous Notes. 

Ueber eine in Hisaki vorkommende Art von Ephelota und über 
ihre Sporenbìldnng, von C. Ishikawa. Journal of the College of 
Science, Imperiai University, Tokyo. Voi. X, Part II, 1896, S. 119-137. 
Taf. XII-XIII. — Diese in Misaki von mir in grosser Zahl auf dem 
Sargassum beobachtete Art von Ephelota sieht, von den Seiten angesehen, 
einem etwas plattgedrückten Hexagon gleich, imd stimmt in vielen 
Beziehungen mit der von K. Hertwig zuerst entdeckten Ephelota 
(Podophrya) gemmipara überein. Sie ist aber in vielen wichtigen 
Puncten von dieser Art leicht zu unterscheiden, und zwar in dem Bau 
des erwachsenen Thieres sowohl, wie in der Sporenbildung. 

Bei dem Bau des Thieres kommen vor Allem die Tentakeln in Be- 
tracht. Diese lassen sich in fünf Gruppen eintheilen, die von bestimmten 
Körperregionen entspringen. 1) Eine Reihe von sehr laugen Greiften- 
takeln mit breiter Basis steht am oberen Band des Körpers ; 2) eine 
zweite Beihe von Greiftentakeln, aber ohne die verbreiterte Basis, an 
dem mittleren Theil des Körpers ; 3) eine dritte Beihe von kleinen 
Tentakehi am Basalende des Körpers um den Stiel ; 4) ein Kranz einer 
Saugtentakelngruppe iimerbalb der ersten Tentakelnreihe ; und 5) 
kleinere vereinzelte Tentakeln zwischen den anderen. Von besonderem 
Interesse dürfte die Thatsache gelten, dass in allen diesen Tentakeln 
Fadenstrukturen zu beobacJtten sind, die mit Eisenhceniatoxylin sich 
sehr stark uiid deutlich färben lassen. Diese Tentakelstrukturen 
bestehen in den beiden grossen Greiftentakeln aus vier parallel laufenden 
Streifen, welche senkrecht zur Horizontalebene des Körpers stehen. 
Jeder dieser vier Streifen ist wieder aus zweien zusammengesetzt. 
Einige Aehnlichkeit besitzen diese Strukturen mit den neuerdings von 
S. R. Bergh in der Zellsubstanz zweier Infusorien, Spathidium 
spatulae und Holophrya Emniae beobachteten ** Stutzfasern," lassen 
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sich aber in beiden Fällen soweit von einander unterscheiden, dasa 
diese Fadenstrukturen in unserem Thierchen stark contractu sind, was 
in den BERGH'schen Infusorien nicht der Fall ist. 

Der grosse Nucleus, den ich mit Bütschli als Macrouucleus 
anzunehmen geneigt bin, zeigt keine l>esonderen Eigenthümlichkeiten. 
Er ist wie in Ephelota gemmipara stark verzweigt. Einige Micro- 
nucleus-ähnliche Körperchen wurden nahe dem Mitlelstück des Kernes 
beobachtet, jedoch lasse ich die Nafcur derselben unbestimmt, da ich 
keine Theilungen dieser Körper warhgenommen habe. 

Interessanter als der Bau des ausgebildeten Thieres, ist die 
Sporenbildung. BekanntUch producieren die europäischen Arten von 
Ephelota fœischwimmende Sporen auf der apicalen Fläche des Körpers. 
Diese wurde auch in unserer Art beobachtet. Während aber die 
europäischen bewimperten Sporen keine Tentakeln tragen, besitzen 
unsere Sprösslinge gut ausgebildete Greif- tind Saug-Tentakelu, selbst 
wenn sie noch nicht von Slutterköi-per losgelöst sind. Es findet 
sich in unserem Thierchen noch eine zweite Art von Sprösslingen, 
welche die ganze Gestalt des erwachsenen Individiuras annehmen, wenn 
sie noch mit dem Mutterkörper zusammenhängen. 

Die Zahl dieser Sprösslinge wechselt sehr (l-lO), je nach der 
Grösse des Mutterthiers. Es kann als Kegel angenommen werden, dass 
ein grosseres Thier mehr Sporen als ein kleineres besitzt. 

Ueber die systematische Stellung des Thieres kann ich nicht be- 
stimmt sagen. Allerdings besitzt die Art eine auffallende Aehnlichkeit 
mit der europäischen Ephelota gemmipara. Ob man aber, nach den 
oben angegebenen Merkmalen, misere Art als eine neue anzusehen 
darf, lasse ich noch unentschieden. Falls es aber so wäre, so möchte 
ich das interressante Thierchen zum Ehren des Herrn Professor Dr. 
Bütschli, " Ephelota Biitchliana " nennen. 

C. ISHIKAWA. 

Die Entwickelung der Gonophoren bei Physalia maxima, von 
Seitaro Ooto. Journal of the College of Science, Imp. Univ., Tokyo. 
Vol. X, Pt. II, 1897, p. 176-191 . With one Plate. This investigation 
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was carried on at the suggestion of PtoL Brooks in the Biological 
Laboratory of the Johns Hopkins University, and was undertaken 
primarily with the object of settling the question as to the nature of the 
so-called female gonophores of Haeckel, which are, however, regarded 
by* Bkooks and Conklin as swimming organs. The question is left 
unsettled, as the writer has not observed any germ cells in these 
structures. Considering their muscular nature it is very possible that 
these organs have really a locomotory function, as claimed by Brooks 
and Conklin. If this is the case, then we know nothing yet about the 
females of Phy salia. 

The so-called female gonophores are provided with a ring-canal and 
four radial canals. The manubrium is present as a simple protuberance 
of the ectoderm in the centre of the subumbrellar cavity. The bell- 
nucleus is formed by the wandering in of interstitial cells from the 
ectoderm. 

Male gonophores were also studied, and the wandering of germ 
cells observed. These take rise from the endoderm cells of the young 
bud and wander out one by one into the subumbrellar ectoderm. The 
germ cells have no distinct membrane, so that they appear imbedded in 
a common mass of protoplasm. The cells of the subumt)rellar ectoderm 
are comparatively few and are, as in the so-called female gonophores, 
the cells that have wandered in from the ectoderm, as described in a 
preliminary note published elsewhere (Johns Hopkins Univ. Circulars, 
no. 119). 

The male gonophores have two radial canals when young : the 

mature ones are, however, entirely destitute of them. 

S. Goto. 

On the Fate of the Blastopore, the Relations of the Primitive 
Streak, and the Formation of the Posterior End of the Embryo in 
Chelonia, together with Remarks on the Nature of Meroblastic Ova 
in Vertebrates, by K. Mitsiikuri. Contributions to the Embryology 
of Reptilia, V. Jom\ of the College of Science, Imp. Univ., Tokyo. 
Vol. X, Pt. I, p. 1-1 18. PI. I-XI.— In early stages of Reptilian embryos, 
there is always an area free from the epiblast, directly behind the bias- 
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When the lattei* becomes horse-sboe shaped, this area is euclosed 

within it and becomes 
^^^- ^' easily noticeable (fig. 

2, A). Transverse and 
longitudinal sections 
through the spot in 
question are as in fig. 1 . 
In Contrib. I,Ishikawa 
and the author have 
identified this epiblast- 
free mass with the 3'^olk- 
plug of the Amphibian 
ovum. The structure 
has also been noted by 
other writers, and its 
theoretical significance 
has been interpreted in 
various ways. The 
author, in the present 
Contribution, follows 
the fate of this "yolk- 
plug" stage by stage 
in three species <^f 
Chelonia, Trionyx 

japonicus, Gleminys 
japonica, and Chelania 
caouana. 

When the medullary folds arise and reach the posterior portion of 
the embryonic shield, they embrace the yolk-plag between their 
posterior ends as in a vice, and compress it laterally, thus lifting it up to 
the level of their dorsal surface. The yolk-plug meanwhile keeps its 
own independence. 

The yolk-plug now apparently recedes leaving in its track a groove 
from which the cells are proliferated. This movement backward of the 
yolk-plug is beheved by the author to be caused by the active prolifei'a- 
tion of Colls from the lateral blastopore lips, while pressing to meet oadi 
other in the median line. As cells thus proliferated accumulate, they 
form a mass which necessarily pushes the yolk-plug backwards. This 
pushing goes on, until the yolk-plug is placed at about the edge of the 




Afc.^v 



Hyp- 



D. Transverse, section through the Uue AB, E. Longi- 
tudinal, section through the line X Y, in fig. 2 A. 
F. Interpretation of the section E. 
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embryonic area. The edges of the groove {or track left in the wake of 
the yolk-plag) must therefore be considered the lateral blastopore lips. 
Fig. 2, A, B, C will make this clear. A is the stage in which the yolk- 
plag has not yet began its backward movement ; in B it has moved 
some distance, and in C it has reached its final position. In the last 
stage, the blastopore therefore consists of three parts :— 



A 



Fig. 2. 





YtHug. 



Yk. Pluff. 



Diagrams showing three successive stages in the developuient of the posterior part of 
the ernbrjo. 

(1) the dorsal opening of the neurenteric canal. 

(2) tlie groove between (1) and (3). 

(3) the groove around the yolk-plag in its final position. 
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The line of cell-proliferation froco the blastopore lips of these 
parts is the primitive streak. In Chelatiia, and Glenimys, a groove 
is distinct on the streak and represents the primitive groove ; in 
TiimiyXy it is absent, although sections show that cell-proliferation takes 
place just the same. 

The anterior half of the primitive streak is much thicker than the 
posterior half and gives rise to the mass known as the ** Endwiilst." 
The posterior half remains thin to the end. The anterior thick part 
rises as the tail-swelling. This is formed by the addition of the new 
cell-mass on the dorsal surface, in other words, by upheaval or elevation 
and not by folding. 

When the tail has arisen to some height, the primitive streak and 
groove should of necessity be found over the dorsal median line of the 
tail, around its tip to the ventral median line, and then be continued to ] 

the thinner part of the primitive streak outside the embryo proper, until ] 

they reach the yolk-plug. They are thus 8-shaped. Such a condition 
is actually seen in Chelonia up to quite a late stage. In Clemmys, the 
anterior part of the streak and groove over the tail disappears rather 
early. In TrionyXy the groove does not exist from the first, and the 
streak also disappears early from the tail part. 

In the tail which lengthens itself backwards, the medullary chord, 
the notochord, the enteron, and the raesoblast are differentiated in situ 
in the tissue surrounded by the epiblast. 

The primitive streak finally disappears entirely by the sei)aratiou of 
the layers, with the exception of a short stretch on the ventral surface 
of the tail. The proctodaeum is formed at this point. 

The yolk-plug, at the latest stage observed, stands out as an append- 
age of the epiblast. Probably it persists to a late stage as a rudimentary 
useless structure. In ClemmySy it is elongated posteriorly and forms on 
the floor of the posterior amniotic tube a prominent ridge, the signi- 
ficance of which is not clear. 

In Theoretical Considerations^ the developmental processes as 
above described are compared in detail with those brought out by 
Schwarz, Sedgwick, the Zieglers and others in Elasmobranchii and 
the identity of the so-called yolk-plug in Chelonia with the large yolk-mass 
of Elasmobranchii is maintained. The conclusion is reached : *' the 
course of events described in tlie preceding pages as talcing place in the 
posterior portion of the embryonic area resulting in the foi'mation of the 
posterior part of the embryo in Chelonia is a repetition y in a rudimentary 
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forviy of the process affecting tlie homologous parts in Elasmobranchii " 
(p. 88). 

Ako " It seems most reasonable to conclude that in course of phy- 
logenetic development, the yolk which is homologous with the yolk-mass 
of the Elasmobranch egg must have dwindled in size and been lost 
from the eggs of the ancestors of the Anmiota. This yolk-mass which 
I may call the primary yolk-mass has, however, left in some eggs (e. g. 
in the Chelonian egg) its rudiments in the structure known as the primi- 
tive plate and its direct derivative, fche problematical cell mass* behind 
the blastopore. In further course of development, the eggs of the 
ancestors of the Amniota acquired for the second time a large yolk-mass 
which I may call the secondary yolk-mass. It is this which we see in 
the Amniota eggs of the present day. •)*•*# Thus it becomes im- 
perative to distinguish the meroblastic egg of the Elasmobranchii from 
the meroblastic egg of the Amniota. The former may be called the 
primary meroblastic ovum or proto-meroblastic ovum and the latter the 
secondary meroblastic ovum or meta-meroblastic ovum " (p. 90). 

Comparisons are also briefly made with the processes seen in Am- 
phibia, Aves and Mammalia. 

Finally, the classification of the vertebrate eggs is made as follows : — 

I. Primary Type, (a) Archi-Holoblastic (Amphioxus), (b) Proto- 
Holoblastic {Cyclostomi), (c)ProtO'7neroblastic (Elasmobranchii, Teleostei) 
(d) MesO'hoIoblostic (Amphibia ?). 

n. Secondary Type, (a) Meta-m^eroblastic (Eeptilia, Aves), (b) 
Meta-Holoblastic (Mammalia). 

In a postscript, Will's article ** Die Anlage der Keimblätter bei 
der Eidechse (Lacerta) " Zool. Jahrb, Abth,f, Anat. IX. Bd, is reviewed. 

K. MiTSUKUHI. 

A Living Specimen of Pleiirotomaria Beyrichii. By the kind- 
ness of Akn Owston, Esq. of Yokohama we were favored, on the 3 1st of 
March last (18Ü7), with a view of a living individual of that rare mollusk, 
Pleurotomaria Beyrichii. The specimen had been received by him, the 
day before, and had probably been caught by a long-line at the Okinosé 
Bank off Boshù. The animal was not very lively and could not be 
persuaded to extend itself fully. At the utmost, we were able to see the 
foot and a part of the head. The sole of the foot was straw-yellow. 
The side of the foot and the throat were mottled with large and small 

♦ I. e. the ** yolk-plujf." 
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patches and streaks of deep carmiae-red on the ground color ot reddish- 
yellow. The proboscis was uaiformly deep carmine-red. The left 
tentacle had a small branch near the tip. On the sides and the posterior 
aspect of the foot, we were able to make out two lobes, one standing up 
from each side of the foot and applied to the shell. It seemed probable 
to me that when fully extended, these lobes enveloped the shell to a 
greater or less extent— a supposition which is strengthened, as was 
first pointed out by Mr. Namiye, by the fact that the shells of Pleu- 
rotomaria, hitherto found, are all extremely clean and have never 
barnacles, worm-tubes etc. attached to them. The mantle was not at all 
visible and we were thus not able to see how it is related to the slit on 
the outer lip. As this is, so far as we know, the first time, a living 
specimen of Plem-otomaria has come into the bands of a naturalist, it 
has been thought worth while to put the fact on record. 

K. MlTSUKURl. 

The Opbiurian Shoal. In the course of a collecting tour which 

we made last spring (1896) in the provinces of Satsuma and Osumi 
(in Kiushiu), we met with a curious mode of occurrence of an ophiurian 
which is perhaps worth noting here. On the eastern side of the island 
Sakurajima in the Bay of Kagoshima, there is a small village called 
Knrokami. A few hundred metres ofif the sea-front of this pleice there is 
a small sandy shoal named Hainashima which becomes exposed at low 
tide. Towards the evening of April 1, after having skirted the island 
the whole day, we found ourselves approaching this shallow. As our 
dug-out boat struck the bottom, all of us eagerly waded into water 
which was at the time fifteen to twenty centimeters deep. We were 
soon struck with very curions objects. Numerous slender stalks a few 
milhmeters in diameter and 1()-15 centimeters high were standing up 
from the bottom, looking, for all we knew, like the stems of so many 
weeds. Along one side of each stalk, there was, however, a row of 

white papilla-like structures. These stalks 
were mostly by twos, although sometimes 
only one was standing by itself. We do not 
remember having seen three making a group. 
As we dug to learn more abont these curious 
objects, we were greatly sui'prised to find that 
they were the arms of ophiurians, and that 
the papilla-Hke structures were therefore no doubt tube-feet. So far as 
we could see, there was no difference between the five arms of the 
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animai aiid why only one or two of them should be thus thrust upwards 
into the water, and kept upright there, was a mystery. It seemed 
probable to us that it was done to secure respiration. The sand of the 
shoal was literally packed with these animals, and there must have been 
hundreds of thousands or perhaps millions in the whole shallow. We 
did not hesitate to give the spot the zoological sobriquet of the 
"Ophiurian Shoal." These ophiurians were of a species belonging to 
the Amphiuridce and near or in the genus Ophiopsila. Together 
with them we found a species of Synapta in tolerable abundance and 
one individual of Sipunculus. 

K. MiTSUKUBi and T. Hara. 

Zoological Society of Tokyo, The monthly meeting of the 

Society for January was held (Mi 2 P.M. on Saturday, Jan. 23, in the 
lecture room of the Zoological Institute of the Science College. Prof. 
MiTSUKURi in the chair. The following papers were read : 

Mr. S. YosHiWARA on ** Two Japanese Species of Asthenosœnay 
The substance of this paper is found elsewhere in the present part of 
this periodical. 

INIr. H. Watanabe on " the Phosphorescence of Cypridina Hilgen- 
dorfiiy Müller." The conclusions arrived at by the author were as 
follows : 

fl) The phosphorescent ostracod known in Misaki as ** marine 
fire-fly " is Cypridina Hilgendorfii, Müller. 

(2) The phosphorescent organ of this ostracod is a group of elongat- 
ed, unicellular, epidermal glands opening to the exterior symmetrically 
on either side of the median line, on the external edge of the upper lip 
— the glands called by Claus *' Oberhppendrüse " in 1873. 

(3) The glands secrete, together with the transparent, colorless 
" secretive vacuoles," yellow homogeneous granules which are stored 
in the necks of the glands. 

(4) Physical as well as chemical stimuli cause contraction of the 
muscles of the upper lip, and the secretion of the glands is thereby 
mechanically squeezed out. 

* (5) The phosphorescence of Cypridina Hilgendorfii is a chemical 
phenomenon accompanying the contact of pigment of the granules with 
the external medium, i.e. sea water. 

(6) The presence of free oxygen in any considerable quantity is 
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not essential to the manifestation of phosphorescence ; on the contrary 
the presence of water, unless it be strongly acid, is a sitie qua, i%on of the 
phenomenon. 

(7) As the phosphorescent organs of the metazoa seem to be 
generally derived from a glandular transformation of the ectoderm, so 
physiologically they are attributable to a pigment producing change in 
the glands ; the phosphorescence being simply a collateral phenomenon 
due to contact of a yellowish pigment, capable of changing into red or 
green, with water. It is, generally spaaking, a means of frightening 
other animals, possessed by certain aquatic organisms or those living 
in a moist medium. 

Prof. MiTSüKüßi exhibited some specimens of Peripatus sent him 
from the University Museum of Cambridge, England. 

The meeting adjourned at 4.30 P.M. 

The monthly meeting of the Society for February was held at the 
usual place at 2 P.M. on Saturday, Feb. 20. The President in the 
chair. The following papera were read : 

Prof. MiTSUKURi on " the Changes accompanying Growth in the 
Calcareous Bodies ol Sticliopus japanictiSy Selenka." The substance of 
this paper is found elsewhere in this periodical. 

Dr. KiSHiNOüYE on the "Petasma and Thelycum of some Shrimps." 
The author dwelt at length on the morphology and physiology of these 
structures in several species. The substance of the paper is promised 
in a near future in the pages of this periodical. 

The meeting adjourned at 4 P.M. 

The monthly meeting of the Society for March was held at the 
usual place at 2 P.M. on Saturday, March 2. The President in the 
chair. The first part of the meeting was taken up by business concern- 
ing the issue of a new periodical in European languages. The following 
papers were then read : 

Mr. H. KuRoiWA on " the Zoology of the Eyukyu Islands.'* 
The author gave an interesting, detailed account of his experiences as 
a collector in these islands, referring specially to the habits of the 
gigantic bat and the dugong. 

Mr. H. Watanabe on ** Plankton and Tidal Currents." The author 
dwelt on a close correlation of the quantity of plankton and tidal cur- 
rents, as shown in his table of quantitative plankton studies made in 
Misaki. He also exhibited some specimens of the plankton. 
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Mr. Ikeda exhibited a specimen of an octopod of the genus 
Amphitretus, recently obtained of a Misaki fisherman. 
The meeting adjourned at 5 P.M. 

List of Japanese Zoologists. As some changes have taken 

place among our zoologists since the publication of Priedländer's 
Adressbuch, we believe the following list with adresses will be welcome 
to our foreign confreres. 

Zoological Institute, Science College, Imp. Univ., Tokyo. 

Mitsukuri, Kakichi, Ph. D., Rigakuhakushi. Director, and Professor of Zoology in the 

CoUe^e. Specialty— /?Hj&r. Vert.^ Syst. Holoth. 
1 jima, Isao, Dr. Phil.. Jii(fakinihi\ Rif/akuhakushi. Professor of Zoology in the College. 

Spec. — PlatheJ., Ave», Spong. 
Xamiye, Motoyoshi. Assistant. Spec. — Hyti* Vert. 
Tsuchida, Toshizô. Taxidermist. 
Xagahara, Kötaro. Drauglitsuian. 

Takakura, Usamaro, Riyakushi. Grad. Stud. Spec.^Netnert. 
Hara, Jûta, Rigakmhi. Grad. Stud. Spec. — Myzostomun, Crin. 
omeri, Senzô, Rigakuxhi. Grad. Stud. Spec. — Actin. 
Aida. Tatsuo. Grad. Stud. S-pec—Cliaetogn. 
Yoshiwara, Sbigeyasn. Grad. Stud. Spec. — EciUn. 
Watanabe, Hisakichi. Grad. Stud. Spec — Plaiiktol., 'Trachotned. 
lizuka, Akira. Gnid. Stud. Spec— Polych. 
Nishikawa. Tôkichi. Grad. Stud. Spec. — Enibr. Pieces, 
Kôoyama, Torata. Grid. Stud. Spec— Oligoch. 
Terazaki, Tomekichi. Special Student. Spec- Embr. Aves. 
Miyajiuia, Mikinosuke. Spec. — Myriap. 



Ikeda, Sakujiro. Spec. — Cepluüop., Aniphib. 
Shishido, Ichiro, Rigaknshi. Spec—Syxt. Pisces. 

Zoological Institute, Agricultural College, Imp. Univ., Tokyo. 

Ishikawa. Chiyomatsu, Dr. Phil.» Rigakushi, Rigakuiuikunhi. Director, and Professor 

of Zoology in the College. Spec— Cy«., Arthrop. 
Sasaki, Chüjir(>, Rigakwhit Rigakuhakitshi. Professor of Zoology in the College. 

Spec— I nnecta. 
Tsuchida. Toshiwo. Taxidermist. 

Anatomical Institute, Medical College, Imp. Univ., Tokyo. 

Koganei, Ryosei, Dr. Med., Igakuhakushi. Professor of Anatomy in the College. 
Osawa, Gakutaro, Igakmhi. Xow in Freiburg i. Br., Germany. 

Higher Normal School, Tokyo. 

Iwakawa Tomotaro, Rigakinthi. Professor of Zoology. 

Frist High School, Tokyo. 

Goto. Seitiro, Rigikunhl, Rigakuhtkushi. Professor of Biology. Spec — Plathel, Embr. 
Kchin. 
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Nobles' School, Tokyo. 

Hatta, Saburo. Professor of Biology. Spec.— Äiwfer. Cydost. 
Fisheries Commisson, Tokyo. 

Kishinouye, Kamakicbi, Rigakuihi, Rigakuhakiithi. Spec— Km6r. Arthrop., Medu$. 
Kitahara, Tasaku. Spec.— lo/i//i. 
ötaki, Keinosuke. Spec.— IcÄe/*, 

School of Fisheries, Tokyo. 

Matsubara, Shinnosake. Spec— 5y«f. Pi»c€$. 
Fnjita, Tsunenobu, Rigakushi, Spec.— Moll. 

Rakusuien, Mayebashi. 

Inaba, Masamara, Rigakushi, Spec.—Hydromfd. 

Yamaguchi High School, Yamaguchi. 

Oka, Asajiro, Dr. PhiL, Rigakuhakushi. Professor of Biolojjy. Spec— Am., Poly t., Hirud. 
Yai^ue, Toyotaro. Instructor of Zoology. 

Fifth High School, Kumamoto. 

Nakagawa, Hisatomo. Professor of Biology. 

Agricultural School, Fukushima. 

Toyama, Kametaro, Nôgakushi, Principal of tbe Scbool. Spec.Spermatog. 

Fisheries Department, Sapporo, Hokkaido. 

Xozawa, Shunjiro, iTô^afciiAAï. Spec- -Inwc. Syst. Phcett. 

Agricultural College, Sapporo, Hokkaido. 

Mat6umura> Matsutosbi, Nôyakushi. Spec. — Entom. 
Minami, Takajiro, Nôgakuthi. Spec— Entom. 

Yushukwan, Fukuoka. 

Matsui, Katsunori, Rigakushi. 

Gifu. 

Xawa, Yasushi. Spec— Entom. 

Eihikosan, Fukuoka. 

Takacbiho, Xorimaro. Spec. — Entom. 

Normal School, Naha, Ryukyu. 

Kuroiwa, Hisashi. Professor of Biology. 
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On a Mode of the Passage of the 

Eye in a Fiat-Fish. 

By T. Nishikawa. 

Zoological Institute, Imp. Univ., Tokyo. 

On a very quiet and brilliant morning of Aug. 10th. of last year, 
a transparent young aat-fìsh was caught with a surface-net at the 
mouth of the harbor of Misaki. The fish was then swimming vertical- 
ly ; but when placed in a glass vessel, it turned on its right side and 
remained motionless on the bottom for hours. It was 1.3 cm. in 
length and about 0.4 cm. in height. It had no pigment, and was quite 
transparent. The mouth was asymmetrical, a single nostril was pre- 
sent on the left side, and the vertical fins were confluent, while the 
pectorals were not to be seen. The two eyes were then situated symme- 
trically with reference to the longitudinal axis of the body. Fig. 1 re- 
presents the profile of the anterior part of this flat-fish, as drawn on the 
morning of that day. It will be seen that the dorsal fin has already 
extended itself along the head to the anterior extremity of the snout, but 
this extended part of the dorsal had as yet no fin rays, only the soft 
tissues having grown forwards. What is remarkable is that this 

anterior extension, although applied 
closely to the head, has not coalesced 
with it, and that at the inner base of 
the anterior extension, there was a 
clear large hole passing /rovi one 
side to the other. The posterior bor- 
der of the hole was about on a level 
with that of the eyes. 

As the animal was watched, the 
right eye gradually travelled, with 
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Fig. 2. 



the rotation of the head, towards the dorsal side of it, and approached 
more and more the base of the dorsal fin ; eventually it passed into the 
hole between the head and the anterior extension of the dorsal. 

This stage is shown in rg. 2, which 
wasdmwn at 10 : 30 P.M. of the same 
day ; the' anterior extension of the 
dorsal fin has not j^et united with the 
head. The right eye then emerged 
on the left side and moved towards 
ita final position. After this rota- 
tion, there occurred a fusion of the 
head and the anterior part of the dor- 
sal fin, from the base towards the 
snout. Thus it was evident that the hole in front of the base of the 
dorsal was intended for the passage of the right eye, which travelled 
around the dorsal surface of the head, from the right to the left side. 
There occurred neither a new formation of the orbit for the right eye on 
the left side nor tljie atrophy of the original orbit of the right eye on the 
right side, as in the case of the Plagusia described by Agassiz.* 

The fish died on the evening of the next day, after the rotation of 
the right eye was finished ; it had then many pigment-spots on the left 
side, and the snout waiS produced backwards into a hook, covering the 
mandible. The general characters of the young fish being still very 
incomplete, it was not possible to identify it, but it is probable that it 
belongs near the genus Plagusici. 

According to the observations of Agassiz, there are two diflferent 
modes of the passage of the eye in flat-fishes ; one of them is undergone 
by a majority of species, such as Pleuronectes, Pseudorhombus, and 
others. In this mode, the eye on the side which in the adult is blind, 
travels round the dorsal side of the head, till it attains its final position, 



* a. Agassiz. —On the Young Stages of some Osseous Fishes. II. Development of 
the Flounders. Proc. of the Amer. Acad. Arts & Sci., vol. XIV. 1878. 
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and only after this rotation, the dorsal fin grows forwards beyond the 
level of the eyes. In the second mode which is untfergone by Plagtisia, 
the dorsal fin grows forwards to the snout, while the eyes are still in 
their initial ■|>dàîtion8. When the right eye in the coarse of rotation 
approaches the base of the dorsal fin, it gradually sinks into the tissues of 
the base of the dorsal fin, between it and the frontal ; so that the right eye 
is now not to be seen on the surface of either side. A very interesting 
circumstance was observed by Agassiz, that a fresh orbital opening is 
formed for the right eye on the left side, and that the original orbit of 
the right atrophies after the rotation of the eye ; therefore in a certain 
stage of metamorphosis, there are three orbital openings : one on the 
left side, the original orbit of the left eye ; a small one on the left side, 
the new orbit for the right eye ; and a small orbit on the right side, the 
remnant of the original orbit of the right eye. He says, " With the 
continued sinking of the right eye, the gradual resorption of the tissues, 
and the closing up of the old orbit, as the eye works its way across the 
head, we eventually get the right eye entirely over to the left side. It 
has now, by a movement of translation and of rotation, penetrated 
through the tissues between the base of the dorsal fin and the frontal 
bone ; having apparently passed through the head, as was suggested to 
Steenstrup, by his examination of the alcohohc specimens which 
furnished him the materials for his paper on Platjusia.'* 

In the present flat-fish, the dorsal fin also grows forward before the 
rotatioii of the right eye, but this anterior extension does not unite 
with the head, and there is a distinct hole bounded by the head and the 
anterior extension of the dorsal fin, for the passsge of the right eye, 
which travels round the dorsal side of the head without sinking into its 
tissues. The orbit of the right eye travels also with the rotation of the 
head from one side to the other, as in the case of a number of flat- 
fishes. Now if we compare this mode of the passage of the eye with 
the first mode described by Agassiz, which is undergone by a majority 
of flat-fishes, we find little difference between them, beyond the fact 
that before the rotation of the ej'e takes place, the dorsal fin grows in 
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our specimens forward to the snout and lies in apposition with the head. 
If, on the other hand^ the anterior extension of the dorsal fin should 
coalesce with the head and the hole should be obliterated before the ro- 
tation of the right eye, there would be nothing for the latter to do, except 
to have a hole for its passage pierced through anew, in the spot where 
the hole is present in our specimen. And this is what takes place in 
Agassiz's second mode as observed in Arnoglossus by Ehrbnbaum,* 
and in Plagusia by Agassiz, although in the last genus the change of 
the orbit of the right eye seems to indicate still further modifications. 
It is thus evident, that the mode of the passage of the eye in the flat-fish 
which has come under our observation, forms a connecting link be- 
tween timt of the ordhiary flat-fishes (the first mode of Agassiz), and 
that tohich takes pluce in Arnoglossits and Plagusia (the second mode of 
Agassiz). In every case, the passage of th^ eye from oiie side to the 
othei' in flat-fishes is morphologically along the dorsal surface of the 
head. 



• I regret that I have not had access to Ehrenbaum's original paper. The above has 
been gathered from the extracts in Jour. Marine Biol. Ass. Plymouth, vol IV, no. 4, p- 
380. 



Printed July liO, 1897, 
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On the Growth of the Ovarian Ovum 
in Chaetognaths. 

(Preliminary Note.) ^ 

By T. Alda. 
Zoological Institute, Science College, Imp. Univ., Tokyo. 
With PL IV. 

No special investigation on the mode of growth of young ova in 
the ovary of chaetognaths has, as far as I know, hitherto been under- 
taken. It may not therefore be superflous to describe here briefly the re- 
sults of my observations on this point, as there^are some peculiar features. 

The primary germ-cells are produced within the germinal epithe- 
lium in several groups irregularly scattered. In fig. 4 which is a 
median longitudinal section of the anterior part of the ovary, we find 
five groups of these cells which are easily distinguished from the or- 
dinary columnar cells of the germinal epithelium (g.e,) by their spherical 
form and large nucleus (omitted in the figure). These cells, I think, are 
produced by repeated mitotic division from the cells of the germinal 
epithelium, as I have often observed karyokinetic figures within these 
groups. 

They do not remain long within the germinal epitheUum, but after 
a certain stage are pushed outside it, owing no doubt to the growth of 
the underlying epithelial cells and the increase in their own bulk. 
They do not nevertheless lose their relation to the germinal epithelium : 
each of them is connected with it by a stalk composed of one or more short 
cells, as Grassi* has described. As these ova have no follicle, it is evi- 
dent that the stalk has some relation to their growth. My observatioiis 

* I Chetognathi. Fauna und Flora d. Golfes v. Xeapel, Xo. 6, 1883. 
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show that the cells lohtch constitute the stalk — or stalk-cells a^ I shall 
call tliem hereafter — are produced from the cells of thi- germinal epitlte- 
Hum by a succession of amitotic divisioiis aiid fuse oiie after aiwther 
with the ovum until the latter becomes mature. 

We thus find two or three stalk-cells at the base of a young ovum. 
Fig. 1 is a cross section of the ovary of Sagitta bipunctata hardened 
with Flemmiug's stronger solution. Each of the ova a and b has two 
stalk-^ells at its base, where the germinal epithelium makes a deep inden- 
tation, a is a nearly mature ovum and its cytoplasm shows a fine 
cobweb structure. It has at its base a large stalk-cell which appears 
as a stopper to the spaceous indentation of the germinal epithelium 
under the ovum, and an indication of another cell which has been ab- 
sorbed by the ovum. 6 is a younger ovum and its cytoplasm is a dense 
reticular mass. There is a distinct stalk-cell which has been taken up 
by the ovum, and below it there is another which serves as the stopper 
to the indentation in the germinal epithelium. This last cell is smaller 
than the stopper cell of the ovum a, as is also the indentation of the ger- 
minal epithelium under it compared with the corresponding structure 
under the ovum a. 

In order to show that these stalk-cells are produced from the ger- 
minal epithelium by amitotic division a few of the nuclei undergoing 
that process have been sketched, and are reproduced in fig. 2. We find in 
the germinal epithelium two kinds of nuclei ; those belonging to the firj^t 
kind have each a looped varicose chromatic filament (fig. 2, 6 lower 
nucleus) and lie generally in the deeper portion of the epithelium ; the 
nuclei belonging to the second kind, which are found in the external 
portion of the germinal epithelium (fig. 2, a, b, upper nuclei, c, d.), have 
many dispersed chromatic particles and a central body of aggregated 
chromatic substance containing in its center a nucleolus-like structure, 
which can be well differentiated from the peripheral chromatic portion 
by a double-staining with orange G and haematoxylin. The second 
kind of nuclei is produced by direct division from the first class : a part 
of the long looped chromatic filament is first constricted oflf as a round 
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mass coDstitating the central body of the second kind, and the part 
which follows it disintegrates into granules and are dispersed within 
the nucleoplasm. In fig. 2 b, the central body has already separated off 
fi'om the looped chromatic filament, and the outer part of it, which is 
within the daughter nucleus, is disintegrating into granules. 

By a succession of such direct division, several nuclei with a central 
body are produced within a cell of the germinal epithelium from a 
nucleus with the looped chromatic filament {a and e fig. 2, fig. 3). 
Each of these nuclei then separates with a little protoplasm, as a stalk- 
cell one after another, aud is at last merged into the ovum, the merging 
beginning from that which is nearest to the ovum. In the ovum ò, fig. 
1, and a, fig. 5, the upper stalk-cell is fusing with the ovum and in c, 
fig. 1 and fig. 3, we see half disintegrating nuclei as remains of the fused 
stalk-cells. But the nucleus with the looped chromatic filament goes 
on dividing and producing daughter nuclei indefinitely. After a certain 
number of division, it is converted wholly into a nucleus with the 
central body. Two lower nuclei of a, fig. 2, are in their last division. 
The chromatic filament being stretched equally into two nuclei after 
the completion of division, two similar nuclei with the central body will 
be produced. The central body is, in this case, produced from the 
central part of the equally divided chromfitic mass, the outer part of it 
being disintegrated into the granules. 

The nucleus with the central body may also divide amitotically. 
The separation of the central body is followed by the constriction of the 
nucleus in a manner similar to the amitotic division of nucleolated nu- 
clei as described by various authors (d, e, fig. 2). 

Besides these amitotic division which results in the formation of 
equal sized daughter nuclei, the nucleus of both kinds may divide un- 
equally in size and produce one or more small fragments (b, c, fig. 2). 
It is not rare to find a number of these fragments at the base of a nu- 
cleus with the. looped chromatic filament. 

Thus the nuclei of the cells in the germinal epithelium multiply by 
direct division and separate as stalk-cells. These are one after another 
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absorbed into the ovum to which they are attached, until the latter has f ally 
grown.' Often we see these cells arranged under an ovum like a stair, 
fig. 5, as ÇtRAssi found in the young ovum of some species (Sagitta 
Glapaùnediy I was unable to find a stalk cell with such a long tail-like 
portion as Grassi describes ; all the stalk cells of our specimens of 
SagittcL hipujictata, Sagitta enfiata, Sagitta serratodentata, etc. are 
round or rectangular. 

The.ova, which have no follicle, must take their nutriment from, or 
through, these stalk-cells. I am inclined to believe that the stalk-cells 
do not merely serve as food materials to the ova, but that they in some 
manner perform the function of actively nourishing the ova, as a follicle or 
a nutritive, cell does, and that when they lose their capacity for that func- 
tion ara merged into the ovum at whose base they lie, andare replaced by 
the next cell. When all the stalk cells derived from a single epithelial cell 
are taken up, others will be produced from a neighboring cell to nourish 
the same ovum to its maturation. Thus as the cells of the germinal 
epithelium are constantly taken up by an ovum, there is necessarily formed 
an interruption in the epithelium directly under the ovum, and this inter- 
ruption becomes the wider, the greater the number of cells taken up. 

The last one of the stalk-bells, which is attached to the ripe 
ovum, is always larger than its predecessoj's and behaves somewhat dif- 
ferently from them. It is never fused with the ovum to which it is 
attached, but remains as a stopper of the interruption in the germinal 
epithelium (a, fig. 1). It is this stalk-cell which Conant* has described as 
preceding the ovum in its passage to the temporarily formed oviduct. I 
must notice here that the deepness of the interruption varies according 
to the thickness of the germinal epithelium. In animals which have 
a thin germinal epithelium, e. g. small specimens of Sagitta hiptmctata, 
Sagitta enfiata, Sagitta minima, etc., it is so shallow that the enlarged 
stalk-cell nearly fills it up, and is easily overlooked. 

From certain stages in its development, an ovum shows at its 

* Ann. k Mag. X. at Hist. ser. 0, vol. 18, no. 105, 1896. 
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periphery many globules of various size, which may be called yolk- 
nuclei (the black dots in the ova of fig. 1). They show similar reac- 
tions to coloring matters as the inner part of the central body or the 
nucleolus of the stalk-cell nucleus. Probably they are derived from 
the latter, which persists after the fusion of the stalk-cells and changes its 
peripheral chromatic substance to a refractive amorphous mass similar 
to its inner part, and is metamorphosed into small globules which by 
reunion produce larger ones. 

As to the question whether the ovum passes outside through the 
ovisperm duct or through a temporarily formed passage as Conant in- 
sists, I am unable to give an opinion, as none of my specimens had ova 
in this stage. 

In conclusion I may remark once more that in the germinal 
epitheUum of chaetognaths, there are two kinds of nuclear division, 
mitotic and amitotic ; and that the ova are produced by mitotic, and the 
stalk or nutritive cells by amitotic, division. This fact seems to lend 
support to the hypothesis of Ziegler and Vom Rath on the fate of 
the cells produced in these two diflferent ways. 



Printed July SO, 1S97. 
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Notes on the Paludina-Species of 

Japan. 

By T. Iwâkâwa. 

Professor of Zoology, Higher Normal School, Tokyo. 
With PL V. 

While engaged in rearranging the shell collection of the Imperial 
Museum at Uyeuo, Tokyo, I have found among it a pretty extensive 
series of native Paludiiia specimens from localities ranging from Awomori 
at the north-eastern extremity of Hondo as far south-west as the island 
of Shikoku. Advantage was taken of this opportunity to make a sys- 
tematic study of the genus, but as I soon felt the desirability of having 
more materials in order to arrive at satisfactory results, and especially 
as the labelling of localities appeared in some cases unreliable, I 
have given special attention to obtaining fresh paludinas while on a 
collecting tour in the northern provinces during the summer of 1896. 
On that occasion, I enjoyed the agreeable company and valuable 
assistance of Prof. C. Ishika.wa and also the cooperation of Messrs. K. 
Matsuura and I. Hobikawa, assistants to the Zoological Department of 
the Imperial Museum. Two hundred and eighteen fresh specimens were 
brought home from different localities, chiefly in the provinces of Mutsu, 
Kikuchu, Rikuzen, and Iwashiro. These, added to the old specimens 
of the Museum, formed a material of over five-hundred, which number 
further received considerable augmentation through the kind gifts of 
several friends in difiGerent parts of the country. For specimens from 
middle Japan I am especially indebted to Mr. M. Kawatsura of Kami- 
suwa, Prov. Shinano, and to Mr. Y. Nawa of Gifu. Mr. Kuroiwa of 
the Normal School of Naha has kindly sent me specimens from Yaye- 
yama Shima, Loo-choo Islands. To all the gentlemen above named I 
wish here to tender my thanks. 
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and must therefore be looked upon as varieties of the latter. 

In identification I have found it of great importance to bring into 
consideration the form of young shells in different stages of growth, 
either found free or taken from within the body of mother shells. 
For, the young have characteristic shape for each species and are very 
persistent in their characters in comparison with adults. 

1 . Paludina stelmaphora (Bourgnignat). 
PI. V, figs. 1—4. 

The specimens which I refer to this species, have characters essen- 
tially agreeing with the original diagnosis of Bourgnignat and with the 
description given by Kobelt {loc. cit.. p. 122). The principal chanicters 
are as follows : 

Shell swollen, egg-shaped, thin, smooth, with a greenish epidermis, « 
umbilicated. Spire low, with an obtuse apex usually worn out in old 
specimens. Whorls quite romided, separated by deep sutures ; each 
whorl wound round with three punctured lines, which, though some- 
times extremely fine,^ are always present and easily visible to the naked 
eye. In young individuals the lines are often beset with fine hairs. 
These punctured or haired lines seem to be peculiar to this species ; they 
are not found in any other Japanese species of Paludina, in which we find 
raised lines instead. They were described by Kobelt but were omitted 
in his figures. Aperture nearly round, obtusely angled at the upper end. 
Edge of outer lip turned out, consisting of a thin epidermis which is 
connected with the inner Up by a thin callosity, margined with a black 
band. In fully grown specimens, the surface of the body-whorl is 
provided, especially close to the outer lip, with some elevated ribs 
besides the several lines of growth. Interior of the aperture bluish- 
colored. Height 48 — 58 mm. Diameter 26 — 36 mm. Aperture 22 — 
30 mm. long, 19 — 23 mm. wide. 

Specimens of this species very often present hammered-like sculp- 
ture on the surface (P. malliata, Eeeve). As was correctly re- 
cognized by Kobelt, these should not however be made into a distinct 
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species, since they are counected by intermediate forms with those that 
are devoid of the sculptnre. A collection of stelmaphora from one and 
the same locality may show an -«buudance of transitional forms from 
smooth-surfaced individuals to others that have a distinct hammered-like 
surface. Moreover this character of the shell is not peculiar to stelma- 
phora, being also met with in some individuals of oxytropis. 

The embryo-shell (fig. 1) of this species is amber-colored and 
extremely delicate, consisting of only three ór four whorls with a very 
low spire. Each whorl is perfectly rounded at the shoulder except on 
the body-whorl which is somewhat angular along the middle and is 
besides provided with exceedingly fine spiral lines. The aperture is 
generally rounded above, while its basal portion at the lower end of the 
columella is stretched out so as to form a short canal. As the shell 
grows, the angle on the body-whorl generally disappears and the three 
punctured lines characteristic of this species are developed (fig. 2 — 4). 

I have specimens of P. stelmaphoi'a from Awomori in Prov. Mntsn, 
Kogawara Swamp in Prov. Rikuchu, Miyagi in Prov. Rikuzen, Fuku- 
shima in Prov. Iwashiro, Kasumigaura in Prov. Hitachi, Tokyo, Aichi 
in Prov. Owari, Tokushima in Prov. Awa, and Yayeyama Shima. Thus 
it will be seen that the present species has a very wide distribution in 
Japan, from Tsugaru Strait as far south as the Loo-choo Islands. At the 
latter locality, this seems to be the only species of Paludina present, 
according to a private communication of Mr. Kuroiwa. 

Further it may be noted that this species is confined to shallow 
water broadly exposed to light, such as rice-fields. So far as my obser- 
vation goes, it never occurs in such places as lakes or rivers where 
water is deep and cold. 

2. Paludina ingallsiana, Reeve. 

PI. V, figs. 5—7. 

This is an exceedingly variable species, the several forms of which 
are well represented and described in Kobelt's monograph. Notwith- 
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standing its variability, the species is easily distinguishable by the fol- 
lowing charjtcters : 

Shell pyramidal or turret-shaped, with apex sometimes extensively 
worn out in mature specimens. Sutures deeply canal-like, owing to 
the abruptly outstanding edges of whorls, between which edges 
the whorl-surface is flat or even slightly concave. In some speci- 
mens, each whorl is provided with two or three distinct, spiral 
i-aised lines ; in others there is only one such line on the body-whorl, 
bringing about an angle at the outer lip. The surface is either rough 
and incrusted with a reddish substance or perfectly smooth and vividly 
green. Height 43 — 51 mm. Diameter 28 — 80 mm. Aperture 18 — 25 
mm. long, 14 — 19 mm. wide. 

Fig. 5 represents one of the youngest specimens of ingallsiana from 
Lake Suwa. It will be seen that its shape is quite dififerent from that 
of the corresponding stage of either stelmaphora (fig. 8) or oxytropis 
(fig. 9). 

This excellent species has hitherto been known only from Lake 
Biwa, to which I will now add two more localities. Lake Suwa in 
Prov. Shinano, and Nagoya in Prov. Owari, on the strength of the 
specimens contained in the Imperial Museum. 

In Lake Biwa, it seems to be very common. Mr. K. Matsuura 
incidentally obtained there several specimens, while collecting fresh- 
water fishes together with Prof. C. Ishikawa during the summer of 
1895. 

From Lake Suwa there was originally only one specimen of this 
ispecies in the Museum. Recently Mr. M. Kawatsura of that locality 
has made a collection at my request and kindly sent me a number of 
fresh specimens. 

With respect to specimens from the Province of Owari, of which 
there are three in the Museum, the exact locality is unknown. 

In the north-eastern provinces of Hondo, I could not obtain a 
single specimen of this species, in spite of my efforts to collect during 
the excursion of last summer. It is very desirable to ascertain its range 
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of dÎBtribation in Middle Japan and also in the soatb-western provinces, 
where it probably also occurs. 

8. Paladina oxy tropin, Benson. 

After disposing of the two species above noticed, the rest of my 
specimens offered some difiiculties in being identified. While some of 
these were referable to oxytropU (after Kobelt), others to Fbauexfeld's 
species Sc/a/m and still others to v. Martens* yapo/i ira, there were many 
with intermediate characters. After all I have come to the conclusion that 
japonica and Sclateri must be regarded merely as varieties of ox y tropi s . 
Typical Pai, oxytropis ;fig. 12) has the shape of a double conr. Spire 
i^Taily acutely pointed, consisting of») or 7 whorls : shell thin and trans- 
] icent. upper whorls only -ilightly swollen or nearly flat, sepai-ated by 
T^rrow and shallow sutures ; each whorl provided with three or four dis- 
*^r-n raided lines, of which the lowest runs at the suturai line, while the re- 
rr-iir.iiig lines run so as to divide the whorl-surface into a correspondiHg 
;- -iLier of zones, usually nearly equal, but sometimes unequal in width. 
Tj>j laiiih portion of the body-whorl forms a distinct angular ridge, 
'j^jTjyt » hich there are numerous spiral lines converging towards the 
\tiây^'^:i^. Aperture oval but more or less acutely angular above and 
*>rÌ9» ; p>ri->tome thin and sharp, its portion at the lower end of 
c'^^TiijeUa alone being a little turned out ; all the extremities of raised 

f-Trrn more or less acute angles at the margin of outer lip. 



P'il. o£iftr''pÌ9 var. japonica ,fig. 17; {=Pal. japonica, y. M«rt.> 
hSem (totn t^'pical oxyiropis in the following characters : shell ovoid- 
': .lïicaj, r/ic^rateiy thick and opaque, usually with somewhat obtusely 
yoiisUd ujpÀr^ : whorls swollen, separated by wide and de^ sutures ; 
i«i^ iine«^ iodistioct or absent except one on the body-whorl, where 
A sitMM^ a ver>' slight arjgalar ridge. Aperture nearly round, with ao 
^fU«^ af/gfe only at the upper end, and with thick peristome, which is 
*:fß»^:*^Aj exfOtAÂ outwards and downwards. 
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PcU. oxytropis var. Sciatevi (fig. 14) (=PaL Sclateri v. Fr.) is dis- 
tinguished from the typical form by having oval, thicker and heavier 
sbeU, with an obtuse apex ; whorls swollen, but not so much as in the 
above variety, and separated by very shallow suturea. Baised lines 
persist in e£kch whorl, though not so prominent as to give rise to angles 
at the peristomal margin. Aperture oval, with obtuse angles above and 
below ; edge of peristome very thick, and the outer lip slightly expanded 
outwards. 

Notwithstanding the differences of adults, the young of the typical 
form and of its varieties all agree in characters. The embryo-shell 
(fig. 8) is light green and consists of five whorls, with a conical pointed 
spire. Three raised lines are distinctly to be seen. The last of these 
lines brings about a conspicuous angle at the margin of the outer lip, 
the aperture showing four angles in all. The general shape of the shell 
is that of a double cone. 

The main features of embryonal characters above referred to are 
retained during the growth of the shell (figs. 8 — 11), to be directly con- 
tinued further on into the adult stage in the case of typical oxytropis^ 
bat to deviate at a certain period of growth into the respective definitive 
characters oijaponica and Sclateri, where these are concerned. This is 
the ground on which I base my conclusion that oxytropis represents the 
primitive stock, whence japonica and Sclateri have differentiated. 

I will here let follow an account of the specimens collected by myself 
at different localities in the north-eastern provinces to illustrate how 
this species varies. 

1) Most of the specimens from a muddy stream in Yamagata village 
near Lake Inawashiro, Prov. Iwashiro, distinctly show the characters 
of typical oxytropis. Fig. 12 was drawn from one of the speeimens 
collected at that place. In four out of fourteen specimens obtained, the 
spiral raised lines were either indistinct or nearly absent while the 
whorls were more or less swollen, which characters made fliem approach 
either japonica or Sciateti, In the majority of specimens the three 
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raised lines were prominent ; in some there were one or sometimes two 
more lines interposed between the first and the second, and in still 
others another raised line was added above the first. The angular edge 
of the body-whorl was very prominent in all Yamagata speciuctôns. 

The largest individual of the lot measured 70 mm. in height and 
55 mm. in diameter, with an aperture 39 mm. long and ^9 mm. broad. 

2) In the specimens from Shinai Swamp in Prov. Rikuzen, eighteen 
in all, both typical oxytropis and var. japonica are represented. Eight 
are referable to the former and the rest to the latter. In all and even in 
old specimens the apex is uninjured and the shell perfectly smooth, and 
vividly green in color. The typical oxytropis specimens, although of 
normal configuration in young stages, have somewhat lower raised lines 
than those of Yamagata. This seems to indicate that Shinai specimens 
have a greater tendency to change into japonica form. 

3) The specimens from a small swamp near the village of Nagahama 
on the northern shore of Lake Inawashiro are all var. Sclateri in both 
the shape and thickness of the shell, but they still retain the character 
of typical oxytropis in so far as the prominent raised lines are present. 
The embryo-shells have typical oxytropis shape. 

4) In specimens from a canal near the village Shariki, Prov, 
Mutsu. the definitive characters of var. Sclateri are settled, although the 
«mbryo-shells are typical oxytropis as ever. 

5) The specimens from Hirobuchi Swamp, Prov. Rikuzen, show 
abundance of transitional forms, typical oxytropis into var. Sclateri, 
while the tendency to change into var. japonica is indicated only in a 
slight degree. In all cases, embryo-shells have the shape of the typical 
species. 

6) Finally, the specimens collected at Kogawara Swamp, Prov. 
Rikuchu, are of great interest iu that they serve for definitely settling 
the question as to the mutual relationship of the three forms. The 
young have invariably the shape and characters of typical oxytropis 
(figs. 8 — 11). Among the adults the Sclateri form prevails. There are 
besides unmistakable japonica form and others that combine the charac- 
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ters of the typical oxytropis with those of either Sclateri or japonica. 
Adults with the characters of typical oxytvopifi are not found in this lot. 

In fig. 14 I have represented a specimen from this locality, which 
must certainly be considered as Sclateri. In its general shape, the form 
of the aperture and the nature of raised lines, it tallies well with the 
description and figures given by Kobelt of that form. 

Fig. 17 represents a specimen from the same locality, which is a 
true japonica characterized by outbulged whorls^ by the expanded outer 
lip of the aperture and by the partial absence of raised lines. The 
young specimen drawn in fig. 9 was taken from this individual. 

As examples of varieties with combined characters, I have given 
figures of three specimens in figs. 18, 15, and 16. Both the specimens 
of figs. 13 and 16 have almost the shape of Sclateri, but at the same time 
approach oxytropis in the character of raised lines, which is especially 
the case with the specimen of fig. 13. 

The individual of fig. 15 is nearly oxytropis in its general shape, but 
the raised hues have all disappeared except one on the body-whorl, in 
which respect it is like japonica, 

I wish to emphasize once more that the young of all the varieties 
above mentioned are essentially oxytropis in character, so that figs. 8 — 11 
might pass as young stages of any one of them. Here is, I think, 
a sufficient ground to conclude that Pal. oxytropis represents the ances- 
tral species whence the several varieties have arisen. . 
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EXPLANATION OF FIGURES. 

Fig. I — 3. Three young stages of Pal. gteimapiiora from Shariki, Prov. Miitsu. 

4. An adult form of ditto. 

5—6. Two young stages of Pal. ingaVêiann from Snwa Lake, Prov. Shiuano. 

7. An adult forni of ditto. 

8 — 11. Four young stages of Pal. oxytropis from Ko^^awara Swamp, ProT. Bikucho. 

12. Pal. ojnjtropiM, a typical form from Yamagata, Prov. Iwashiro. 

13—16. Two intermediate forms )>etween o.tytropi§ and Sciateti from Kogawaia. 

14. Pal oxytropis var. Sclateri from ditto. 

15. An intermediate form between oxy tropi» and japon ica from ditt.». 
17. Pal. oxytropU var. jajumicti from ditto. 



Printed July 22, 1897. 
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Dendrocoryne, Inaba, Vertreterinn einer 

neuen Familie der Hydromedusen, 

Von Seilaro Goto. 

Zoologisches Laboratorium der Ersten Hocbscbule in Tokio. 
Hierzu Taf, VI. 

Als ich im vorigen Herbst eine Umordnung meines Laboratoriums 
unternahm warde ich einiger Exemplare der Hydromedusen gewahr, 
<lie mir so merkwürdig erschienen, dass ich sie bei Seite stellte, um 
sie nachher einer näheren Untersuchung zu unterziehen. Auf weiterem 
Studium der Literatur fand ich dass diese Hydromedusen schon vor 
einigen Jahren und zwar 1892 von meinem Freund Herrn Masamaru 
Inaba beschrieben worden sind. ï)a seine Beschreibung aber japanisch 
geschrieben in unserer „ iZoological Magazine '* verborgen bleibt, so 
möchte ich mit Bewilligung des Verfassers eine Uebersetzung derselben 
mit den Originalfiguren voll anführen, und dann einige eigene Beobach- 
tungen mitteilen. 

„36*. Gen.? sp.? (Figg. 106-110.) 

„Trophosom — Der Tierstock erreicht in der Höhe 10 cm. oder 
mehr, Verzweigung unregelmässig, die Zweige sind aber mehr weniger in 
einer Ebene angeordnet. Das Chitin bildet nicht eine oberflächliche 
Schicht sondern ein Innenskelett von feinem netzförmigem Gerüst. Die 
dünnere Zweige stellen im Querschnitt einen Kreis dar. Die Polypen 
kommen zerstreut vor und wachsen unmittelbar aus dem Stamm her- 
vor, ohne l>esouderen Stiel, spindelförmig. Tentakeln kugelförmig 
verdickt an der Spitze, 16-20 zerstreut an der Körperoberfläche. 

* Diese sowie die folgende ynmmer bezieht sich auf die Reihenioljçe der aufgezähl- 
ten Arten in der Originalarbeit, deren Titel folgendennassen lautet : Sösha Miura Misaki 
Kinböni oite etaru Hydroidea(Die in Misaki, Miura, Sösha, und seiner Nachbarschaft 
i?eaa.muielten Hydroiden), und welche in Bd. 4 (So. 41) der „Zoological Magazine," Tokyo, 
veröffenlicht worden ist. 
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106. Eia kleint^r l'eil dea Tierstocks von Dendrocoryne mi*akinen»is. Xat. Gròsee. 

107. Derselbe etwa 8 mal ver^rcSssert. Es j^^ht drei Gonophoren. 

108. Querschuitt eines dünnen Zweiges ; nur der chitinöse Teil ist wiedergegel>en. Zeiss 

2 SA. 

109. Spitze ein^^B dünnen Zweiges ; nur ein einziger Polyp ist eingezeichnet ; man sieht 

das ciiitinöse Netzwerk an der Oberfläche des Zweiges. Zeiss 2 AA. 

110. Längsschnitt eines weiblichen Gonophors. Zeiss 2 CO. 
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,,Gonophor — Medasoide, nie freischwimmeiìd, mit einem kurzen 
Stiel aus dem Stamm hervorwachsend ; länglich ellipsoidisch, 2 mm. lang. 
Detö Ostium ist nicht deutlich, seine Stelle jedoch ist durch vier rundliche 
Körper bezeichnet. Das Manubrium nimmt den ganzen Innenraum 
der Umbrella für sich in Anspruch. Das Obige bezieht sich nur auf das 
weibliche Gonophor ; das männliche ist noch nicht bekannt. 

„Farbe — Ohitinöser Netzteil braun, Polypen und Gonophoren 
farblos. 

„Fundort— Westlich von Misaki, auf den Steinen wachsend, aus 
der Tiefe von etwa 6-7 Metern. 
,4)atum — Januar 1889. 

„Diese sonderbare Hydxoide wurde bisher mehrmals gesehen worden, 
aber man hat sie als eine Art von Actinozoen angesehen. Als ich aber 
dieselbe näher zu betrachten kam fand ich zu meinem Erstaunen dass 
sie eine wahre Hydroide ist. In den Werken von Allman, Hincks u. a. 
habe ich eine der vorliegenden Art etwa nahe stehende Form nicht ausfin- 
dich ma.cl?en können. Meines Erachteiis stellt sie vielleicht eine neue Art 
von einer neuen Gattung dar. In Misaki aber kommt eine zweite, 
nahe ver wandte Art vor ; ich werde zunächst auf deren Beschreibung über- 
gehen und dann einige allgemaiiiö Bemerkungen über beide vorlegen. 
„87. Gen.? sp.? (Figg. 111-118.) 

„Trophosom — ^Der Stock erreicht in der Höhe 10 cm. oder mehr, 
Verzweigung unregelmässig, die Zweige sind aber sämtlich in einer 
Ebene angeordnet. Das Chitin bildet ein Innenskelett von feinem 
netzförmigem Gerüst. Die Zweige sind meistens plattgedrückt, und auf 
ihrer Oberfläche kommen der Länge nach verlaufende vorspringende 
Rippen und stumpfe dolchförmige Fortsätze vor. Die dünneren Zweige 
stellen im Querschnitt ein plattgedücktes Viereck dar. Von der Nähe 
der dolchförmigen Fortsätzen springen nach der Seite hin Polypen her- 
vor ; sie sind mehr weniger oylindrisch, schlank, und besitzen zerstreut 
an ihrer Oberfläche an der Spitze kugelförmig verdickte Tentakeln, 
die in Zahl 20 nicht übersteigen, und von denen 4 oder 5 einen Eing um 
den Mund bilden. 
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111. Ein Teil des Tierstocks von DetuU'ocorffiu; xecumlu. Die Polypen sind Ton einem 

Teil weggelassen. Nat Q rosse. 

112. Derselbe ; es gibt männliche Gonophoren. Zeiss 2 A A. 

113. Querschnitt eines dünnen Zweiges ; nur der Ohitinteil ist wiedergegeben ; ein Polyp 

ist in seiner nat(irlichen Lage eingezeichnet. Zeiss 2 AA. 



„Gonophor — Mediisoide, nie freischwimmend, wachsen meistens aus 
den Axillen der Polypen hervor, mit einem kurzen Stiel versehen, kugel- 
rund, die vier Radialkanäle deutlich ; die an deren Gipfel befindlichen 
vier randlichen Körper sind auch deutlich und treten aus der 01)erfläche 
hervor ; das Ostium kommt niemals zur Ausbildung ; das Manubrium 
nimmt den ganzen Innenraum der Umbrella in Anspruch. Da« Obige 
bezieht sich nur auf das männliche Gonophor ; das weibliche ist noch 
nicht bekannt. 

„Farbe — Chitinteil braun ; Polypen farblos. 
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„Fundort — Westlich von Misaki, auf den Steinen wachsend, aus der 
Tiefe von 6-7 Metern. 

„Datum— Juli 1889. 

„Ich hegte den Zweifel ob diese und die vorhergehende nicht ein 
und dieselbe Art bildeten, aber nach näherer Beobachtung wurde ich 
davon gewahr dass es nicht so ist. Die Fortpâanzungszeit für die 
erstere ist als Januar angegeben, aber nach dem mir vorliegenden Exem- 
plar zu urteilen ist die Fortpflanzungstätigkeit zu dieser Zeit schon 
«twas abgewachsen, die Zeit der regsten Fortpflanzung ist also wahr- 
scheinlich October bis November. Für die zweite Art ist die Fortpflan- 
zungszeit dagegen Juli. Andere Unterschiede zwischen den beiden Arten 
kommen in der Verzweigungsweise des Tierstocks, in der Form der 
Polypen, im Bau des Chitingerüstes und in der Form der Gonophoren 
zum Ausdruck. 

„Das Gronophor der ereteren Art ist ellipsoidisch, das der zweiten 
kugelrund ; auch die Badialkanäle sind bei den beiden nicht gleich 
deutlich ; da aber bei der einen /Vrt nur das weibliche Gonophor mir 
vorliegt, bei der anderen dagegen nur das männliche so ist seine Form- 
verschieden tei t wohl auf die des Gesehlechtes zurückzuführen. Der 
Polyp ist spindelförmig bei der einen, cylindrisch bei der anderen. Die 
Verzweigungsweise des Tierstocks ist sehr verschieden ; bei den beiden 
ist die Verzweigung unregelmässig, aber bei ber zweiten Art sind die 
Zweige in einer Ebene angeordnet, so dass die Verschiedenheit der 
beiden Arten in dieser Beziehung sogleich bemerkbar ist. 

„Zuletzt will ich den Chitingerüst besprechen. Derselbe besteht aus 
Fäden, von denen die longitudinalen resp. die transversalen einander 
nahezu parallel verlaufen. In den Maschen liegt der weiche Gewebe. 
Das Chitinskelett ist überall vorhanden, so dass es seine Eigengestalt 
nicht verlieren würde, selbst wenn man den weichen Gewebe entfernen 
sollte. Ueber die Anordnung der beiden Korperschichten kann ich nichts 
mitteilen. Meiner Meinung nach gibt es zu äusserst eine Kktoderm- 
schicht wie bei Podocoryiie und Hydractinia, wie man teils in Fig. 109 
ersehen kann. Die Maschen sind bei den beiden Arten grob im Achsen- 
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teil, and klein nach der Peripherie ; bei der ersteren sind dieselben rund- 
lich, wie in Fig. 108, bei der letzteren aber sind sie vieleckig (Fig. 113) 
und senden an der Peripherie dornförmige Vorspränge aus. 

„Fassen wir nun also den beiden Arten gemeine Charaktere zusam- 
men : Der Stamm besitzt ein Chitinskelett, ist dendritisch verzweigt, 
sendet nach unten kriechende Wurzeln aus, mittelst welcher er am 
Substrat festsitzt ; der sitzende Pol5rp ist mehr weniger spindelförmig, 
und besitzt zerstreut an seiner Oberfläche am Ende kugelförmig 
verdickte Tentakeln. Das Gonophor ist eine nie freischwimmende 
Medusoide, und besitzt vier Radialkanäle. 

„Ich schlage für diese neue Gattung den Namen Dcndrocoi-yne vor, 
und nenne die erstere Art (No. 36) D. misakinensis, die zweite (No. 87) 
D. fiecunda. Diese Gattung ist durch den Bau der Polypen und 
des Gonophors der Sijn<:orijii€ am nächsten verwandt, aber das Cbitin- 
skelett scheint ähnlich wie l)ei Podocaryns angeordnet. Bei dieser bildet 
das Chitin eine dünne oberflächliche Schicht, bei der neuen Gattung aber 
ist es baumförmig ; die Weise wie der Polyp von demselben vorspringt 
ist bei d(in beiden dieselbe. Bei Podocoryn^ ist das Chitinskelett 
röhrenförmig, bei Dendrocoryne dagegen ist dasselbe stäbchenförmig, 
was man nicht leicht vorübergehen darf.** 

Im in No. 42 der „ Zoological Magazine ** erschienenen Teil der 
obigen Arbeit fasst Inaba die Gattungsdiagnose folgendermassen zu- 
saniUien : 

».Trophosom — Der Staujm ist verzweigt, l)esitztein inneres Chitinskelett, 
unten verbreitet, erhobt sich von fade nföiTni gen kriechenden Stolonen ; 
Polypen sitzend, spindelförmig, und tragen zerstreut an ihrer Obei^fläche 
am Ende kugelförmig veidickte Tentakeln. Gonophor — Medusoide, 
Umbrella tief, Radialkanäle vier, Randtentakeln vier, rudimentär." 

Durch die Güte meines ehemaligen Lehrers, Herrn Prof. Dr. MiTSü- 
KURi wurdeich in den Stand gesetzt die von Inaba gesammelten und im 
Museum des Zoologischen Instituts der Kaiserlichen Universität depo- 
nirten Exemplare zu untersuchen, und da Inaba aus äusseren Gründen 
sich sehr wenig der Schnittmethode hat bedienen zu können scheint, 
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SO glaube ich seine Berchreibung verlîessern und einige Lücken darin 
ausfällen zu können. 

Was zunächst die äussere Gestalt des Tierstocks betrifft, so ist 
schon von In ab A hervorgehoben worden, dass bei Dendrocoryne seciinda 
alle Zweige in einer Ebene angeordnet sind. Dagegen scheint die Ver- 
zweigung bei D. misakinensia etwas unregelmässig : bei den ira Univer- 
sitätsmuseum befindlichen Spiritusexemplaren ist die Verzweigung fast 
nach allen Eichtungen hin verbreitet nur mit mehr oder weniger accen- 
tuirter Neigung sich in einer Ebene anzuordnen ; bei den im hiesigen 
Laboratorium befindlichen, sowie bei den im Universitätsmuseum befind- 
lichen Trockenexemplaren aus Bonin Inseln, die ich als der D. viisaki- 
nensis gehörend ansehe, sind dagegen alle Zweige nahezu völlig in 
einer Ebene angeordnet, wie bei D. secimda. Als Unterscheidungsmerk- 
male kommt jedoch einmal der Umstand, dass bei D. misakiiiensis einige 
viel dickere Hauptzweige von den übrigen unterschieden werden können, 
während bei D. secunda die Dickenverschiedeheit der Zweige bedeutend 
zurücktritt, wie man aus der Vergleichung der Fig. 1 u. 7 (Taf. VI} 
teilweise ersehen kann. Dann aber kommt noch der Unterschied in 
der Farbe der beiden Arten : bei D. secunda nämlich sindd er Chitin- 
teil schwarzbraun, bei D. misakinensis dagegen weisslich braun. Bei den 
oben erwähnten Trockenexemplaren aus Bonin Inseln ist er zwar ganz 
schwarzbraun wie bei D. secunda, aber diess ist meiner Meinung nach 
entweder dem jahrelangen Trocknen zuzuschreiben oder doch wohl als 
Localvariation anzusehen. Was die Querschnittsbilder der Zweige anbe- 
trifft so erscheinen sie mir so unregelmässig und so viel der Variation 
unterworfen dass man Unterscheidungsmerkmale der Arten daraus 
nicht entnehmen darf. 

Die Polypen sind im ausgestreckten Zustand spindelförmig bei D. 
misakinensis ; dagegen sind sie bei D. secunda stets cylindriscb. 

Was den inneren Bau anbetrifft so bildet das Chitinskelett eii> 
Gitterwerk, so dass man in Schnitten Bilder von einem Netzwerk be- 
kommt. In einem Querschnitt eines Zweiges von D. secunda ist das 
Netzwerk überall fast gleich gebaut (Fig. 9); bei D. inisakinensis kann 
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man aber drei Teile unterscheiden : einen Markteil (Fig. 3, a\ einen 
inneren {b) und einen äusseren (c) Bindenteil. Im Markteil sind die 
Maschen gross und die Trabekeln ziemlich dick, im inneren Bindenteil 
fiind die Maschen etwas kleiner und die Trabekeln am dicksten, im 
äusseren Rindenteil sind die Maschen klein und die Trabekeln sehr 
•dünn. In Natur sind diese Unterschiede noch frappanter als in der 
Abbildung, da die verschiedene Dicke der Trabekeln eine ungleiche 
Absorption des Lichtes hervorruft. Die Maschen sind etwas eckig 
bei D. secunda, rundlich bei D. misakifieiisis, was jedoch nicht durchaus 
constant ist. 

Gehen wir nun zur Beschreibung des weichen Teils. Die Stämme 
Sf)wie die Zweige bis an die dünnsten sind zunächst nach aussen mit 
einer Ektodermschicht umkleidet, und der chitinöse Skelettteil befindet 
sich sämtlich nach innen von dieser ; nur da, wo die Trabekeln nach 
aussen hervorspringen sind deren Aussenfläche bei D. secnnda nur 
durch eine äusserst dünne Ektodermschicht begrenzt ; bei D. vùsàki' 
nensis jedoch ist diese überall von ziemlich gleichmässiger Dicke. 
Innerhalb dieses ektodermalen Ueberzugs liegen der Chitinteil und die 
beiden Körperschichten, und zwar so, dass jedem Chitinstück zunächst 
das Ektoderm und innerhalb dieses das Entoderm. Dieses letztere 
stellt sich in Schnitten als rundliche oder verlängerte Röhren dar, und 
fällt sehr leicht in die Auge, da seine Zellen mit groben, etwas lichtbra- 
chenden, ziemlich stark mit Haematoxylin sich färbende Körnchen erfüllt 
sind. In dünnen Schnitten, d. h. solchen wie mau gewöhnlich mit dem 
Mikrotom sich bereitet, gehen die einen jeden Entodermring umgebenden 
Ektodermabschnitte verschieden in eiiiander über, da in solchen Schnit- 
ten die [einzelnen Maschen des Chitinskeletts nach dieser oder nach jener 
Richtung offen sind ; in dicken mit freier Hand verfertigten Schnitten, 
wie sie in den Figg. 3 u. 9 wiedergegeben sind, wo jede Masche von ihren 
Nachbarinni^n völlig getrennt sich darstellen, sieht man dass die den 
jeden Eutoiermringen gehörenden Ektodermabschnitte auch vonein- 
ander getrennt sich darstellen. Zwischen den beiden Körparschichfceu 
sowie zwischen den äusseren ektodermalen Ueberzug und dem nach 
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innen davon liegenden Teil liegt die Stützlamelle. Die Zellen des- 

Ektoderms sind sehr arm an Cytoplasma : entweder sind sie stark 

vacuolisirt oder sie lassen grosse lutercellularräume zwischen sich. In 

und zwischen ihnen kommen zahlreiche Nesselzellen vor ; dieselben sind 
bei D. secunda von besonderer Grösse. 

Nach der vorhergehenden Beschreibung sieht man dass das weiche 
Gewebe unserer Tiere ein compactes Netzwerk bildet, ähnlich wie bei den- 
Milleporiden, nur das Netzwerk ist bei unseren Tieren noch dichter als 
bei jenen. Das Skelett ist b3Ì unseren Tieren chitinös, nicht kalkig. 

In Fig. 10 sieht man die Anlage einer Knospe. Dieselbe bildet sich 

zwischen den chitinöseu Trabekeln, und legt sich so an, dass zunächst 

das Entoderm sich nach aussen hervorstülpt und das Ektoderm davor 
weicht, wie bei der Knospung der Hydromedusen überhaupt. 

An den Universitätsexemplaren von D. misakhiensis finde ich die- 

männlichen Gonophoren massenhaft. Dieselben sind kugelrund, mit 

einem sehr kurzen Stiel versehen, und besitzen einen medusoiden Bau* 

(Fig. 5). Das Ostium kommt jedoch niemals zur Ausbildung, sondern 

bleibt durch die Stützlamelle stets verschlossen. Radialkanäle sowie der 
Kingkanal kommen nicht vor. 

Die weiblichen Gonophoren von D. misalhiensis kommen an den* 
dem hiesigen Laboratoi-ium gehörenden Exemplaren ziemlich zahlreich 
vor. Sie sind länglich ellipsoidisch und mit einem deutlichen Stiel 
versehen (Fig. 6). Das Ostium kommt zur Ausbildung ; aber es giebt 
keine Radialkanäle, noch die Tentakeln, nur der Ringkanal ist ausgebil- 
det, so dass man ohne Gefahr erschliessen darf, dass die weiblichen 
Gonophoien niemals vom Mutterstamm getrennt werden. 

Von D. secuiida kennt man z. Z. nur die weiblichen Gonophoren. 
Dieselben sind kugelrund, und mit einem sehr kurzen Stiel versehen. 
Das Ostium ist sehr eng ; der Ringkanal ist wohl ausgebildet, aber 
soweit ich an dem mir vorliegenden, zwar nicht gut conservirten 
Material ausmachen kann, kommen keine Radialkanäle vor, was die 
Inaba' sehe Angabe widerspricht. Das Velum ist ziemlich wohl ausge- 
bildet, und die kurze Tentakeln kommen in der Vierzahl vor. Diese 
letzteren sowie das Velum sind sämtlich nach innen gerichtet. 
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Nach dem Vorhergehenden fasse ich die Grattungs- sowie die Arten- 
diaguose folgeudermasseu zusammen : 

Genus DENDBOCORYNP:, Inaba 1892. 

Hydromedusen mit stark gebauten, reichlich sich 
verzweigendem Tierstock, dessen Chitinskelett ein 
Gitterwerk bildet und von einer äusseren Ektoderm- 
schicht überzogen ist. Polypen sitzend, cyli ndrisch 
oder spindelförmig; Tentakeln bis auf 20, an ihrem 
Ende kugelförmig verdickt, un regelmässig: zerstreut 
am Körper. Männliches Gonophor soweit bekannt 
medusoid, kugelrund, geschlossen, ohne Radial- oder 
Ringkanal. Weibliches Gonophor kugelrund oder läng- 
lich ellipsoidisch. medusoid, mit Ostium und Ring- 
kanal, sowie zuweilen mit^ Velum und rudimentären 
Teil take in versehen. 

1. D. misahinensis, Inaba 1892. 

Tierstock reichlich nach allen Richtungen hin verzweigt, mit einer 
Neigung sich in einer Ebene abzuzweigen ; mit einigen wenigen dicken 
Hiiiiptzweigen, von denen die dünneren sich abzweigen. Polypen im 
ausgestreckten Zustand spindelförmig, von den Tentakeln 4 — 5 einen 
Kreis um den Mund bildend. Weibliches Gonophor länglich ellipsoi- 
disch, gestielt, mit dem Ostium und dem Ringkanal versehen, ohne 
Radialkanäle. Männliches Gonophor kugelrund, geschlossen, mit einem 
sehr kurzen Stiel. 

(vhitinskelett äusserlich blassbraun, weicher wie bei der folgenden 
Art. Fundort — Misaki. 

2. D. secimda, Inaba 1892. 

Tierstock reichlich in einer Ebene verzweigt. Polypen cylindrisch, 
von den Tentakeln 4 — 5 einen Kreis um den Mund bildend. Weibliches 
ßöiiophor kugelrund, mit dem Ostium und dem Ringkanal, sowie dem 
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Velum und 4 kurzen Tentakeln versehen. Männliches Gonophor unbe- 
kannt. 

Chitinskelett äusserlich dunkelbraun, stark gebaut. 

Fundort — Misaki, Bonin Insehi. 

Als ich Herrn Inaba meine Uebersetzung seiner Originalbeschrei- 
bung zuschickte, wurde ich durch ihn darauf aufmerksam gemacht, 
dass die vorliegende Gattung vielleicht den 1868 von J. E. Gray i) als 
Schwämme beschriebenen und von v. Lendenfeld^i den Hydractini- 
den zugezählten Gattungen Dehitella und Geratella naheverwandt sei. 
In der Tat ist Ceraiella äusserhch unserer D. inisakinensis sehr ähnlich, 
Dehitella dagegen der D. secunda. Da aber die Entscheidung dieser 
Frage erst nach Vergleichung mit den Originalexemplaren möghch ist, 
so verschiebe ich diese auf eine monographische Arbeit über Dendroco* 
ryiie, die ich in Absicht habe. 

Ich sehe unsere neue Gattung als Vertreterinn einer neuen Fami- 
lie an, und schlage dafür den sachgemässen Namen : Deudrocorynidae 
"vor. 

Am Schluss möchte ich die Paleontologen darauf hinweisen, ob nicht 
der Bau jener alten Petrefakten, der Graptolitideu, im Lichte der 
Strukturverhältnisse des Chitinskeletts unserer Tiere besser verständ- 
lich werde. 



1.) J. E. Grat — Notes on the Ceratellidœ, a family of Kératose Sponges. Proc. 
Zool. 8oc. London, 1868, p. 575—579. 

2.) K. V. LENDKNPELD^Ueber Coelenberaten der Südsee. V. Die Hydromedusen des 
australischen Getietes. Zeitschr. f. wiss. Z(»ol., Bd. 41, 1885. S. 067. 
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TAFELERKLARUNG. 
Dendi-ocoryue misokineiisis. 

Fig. 1. Ein kleiner Tierstock ^/j. 

2. Spitze eines dünnen Zweiges, "/j. 

3. Ein 'J'eil eines Querschnittes des Stammes ; nur der ChiduteU ist abgebil- 
det, w/i. 

4. Ein kleiner Teil eines Querschnittes durch einen dünnen Zweig, ^'^/i. 

5. Schnitt durch einen dünnen Zweig samt dem darauf Bittenden männlichen 
Gonophor. Chitinteil schwarz. Entoderm dunkel schattirt, Ektoderm 
schwach schattirt. ^/j. 

6. Längsschnitt eines weiblichen Gonophors. Schattirung wie in Fig. 5. ^jy 

Dendrocoiyne seciinda. 

Fig. 7. Ein kleiner Teil des Tierstocks. */i- 

8. Spitze «ines Zweiges. **/i. 

9. Querschnitt durch einen dünneren Zweig ; nur der Chitinteil ist abgebil- 
det, w/i. 

10. Ein kleiner Teil eines Querschnittes durch einen dünneren Zweig. ^^ 
U. 



Abgedi-uckt 27. Juli, 1897. 
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On a New Species of Malacobdella 

(M. japonica). 

By U. Takakura. 

Zool. Institute, Imp. University, Tokyo. 
With PI. VII. 

Since last April I have devoted myself to the investigation of a 
Mukicobdella, which lives in the mantle cavity of Mactra sachaliiiemis, 
Japanese name, ** Ubacjai '' or " Hokkigai'\ and have found out that 
notwithstanding a close resemblance of its external form to that of M, 
grossa, Müller, its internal structure presents some features sufficiently 
different from that of the latter species, to justify its separation into a 
distinct species. 

3/. japonica^ as I propose to call our species, lives in the mantle 
cavity of Mactra sachalinensis, which is found in the northern part of 
our country. The specimen I used were all collected on the shore of 
Kujükuri on the Pacific coast of the province Shimousa. Almost every 
individual of Mactra from that locality contains the parasite. Of the 
56 shells, which I examined, 54 were found to be infected. As v. 
Kennel found in Cyprina islandica, adult worms H ve always single 
in one shell, while if two or more live together in one shell these 
are invariably young individuals. Of the 54 shells, which contained the 
parasite, one was infected by 7, and two by 4, individuals which were 
all very young. 

The longest specimen of M, japonica is about 45 mm. long and 
4 mm. broad when fully extended, and the oesophageal region is brocder 
than the posterior. When contracted, its length is reduced to nearly 
one-half, and the posterior part of the oesophageal region is slightly 
concave. The ground color is dark yellow. 
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In the epithelium are found flasc-shaped glaudulai* cells, whose con- 
sents stain with haematoxylin. They are generally numerous on the 
ventral side, while they are often entirely absent on the dorsal surface 
and on the very tip of the head. Under the muscular layer of the 
ifoày-weAi in the anterior region, numerous groups of glandular cells 
are imbedded within the parenchymatous tissue. In most specimens, 
tliase groups are found in the oesophageal region, but sometimes they 
extend far behind that part. Generally they are found in a great 
iRim.ber on the dorsal side. The ducts of these glands can not be 
clearly observed, but it seems probable that the streaks of fine granules, 
which are visible among the epithelial cells of the body- wall and which 
Hl>pear to have the same nature as the secretion of the glands, indicate 
their external ducts. At the anterior upper and lower edges of the 
mouth, their external ducts can distinctly be observed passing through the 
basal membrane to the exterior. In a greater part of the dorsal and 
ventral sides of the flattened lateral portion of the oesophageal region 
these glands are much developed, but few of them are met with in the 
anterior. Along the margins of such lateral portion, a voluminous 
aggregation of them is situated on each side, and their external ducts 
open at the lateral edge. These glands are abundant in the acetabulum 
AS in Af. grossa, especially on its ventral side. 

The wall of the oesophagus is folded into finger-like processes, which 
V, Kennel and others have already noticed ; when fully extended they 
become rather slender, and those of the anterior part are protruded 
out of the mouth opening, and are m*oved to and fro like tactile 
organs. These processes, however, become short in the posterior and 
vanish in the narrow region, which connects the œsophagus with the 
iritestine. The epithelium of the oesophagus is provided with a thin 
ttifbica propria, Q,s Burger ohHQi'veä, st,iiä the sub-epithelial glands are 
looaely imbedded on the outside of it, deeply within the body 
parenchyma. They are most numerous a little in front of the end of 
Ebe œsophagus. The intestine, which is clearly distinguished by a 
ïuirrow constriction from the oesophagus, makes about 10 windings, not 
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having diverticula. The anus opens dorsally nearly at the center of 
the acetabulnm. 

The rhynchocœlom of the present species differs greatly from that of 
M. grossa by being short (pi. VII, fig. 1). v. Kennel says : the structure 
in the latter species ** bis zum letzten Di'ittel des Köpers deutlich sichtbar 
bleibt," and '* sondern jene (Biegungen des Darmes) manchmal schneid- 
end bis gegen das Hinterende des Thieres hin, wo sie sich bei macros- 
copischer Betrachtung verlieren." Bühger remarks also : ** Malacobdel- 
la ist mithin eine Angehörige der Holorhynchocœlomier." Thus 
in M, grossa it is obvious that the rhynchocœlom reaches tbe posterior 
end of the body, but the Japanese species is never a " Holorhyncho- 
cœlomier." The rhynchocœlom extends in the first two-thirdfe of the 
body and its posterior extremity is macroscopically distinctly observed. 
Different from M. grossa, a microscopical examination shows that it does 
not extend further backward than can be observed from the surface. It is 
slightly winding, being situated on the dorsal side of the digestive canal, 
but does not follow the curvature of the latter precisely (fig. 1). The 
proboscis, which has nearly the «ame length as the sheath, is 
distinguished into the anterior long glandular portion and the posterior 
short bulb-like cavity, followed by a strong retractor. The wall of the 
bulb is much thinner than that of the anterior division. The inner 
epithehum consists of low cylindrical cells, without glandular elements, 
and is not *' ganz flaches Pflasterepithel " as v. Kennel noticed. 
The retractor muscle is a strong bundle of longitudinal muscle fibres, 
which reaches the hind end of the rhynchocœlom. Its posterior ex- 
tremity not only reaches the narrow end of the latter, but passing through 
its wall enters the parenchymatous tissue surrounding it and is soon 
reduced in bulk. Of the termination of the retractor fibres of Jlf. grossa, 
it is said that they, after passing through the end of the rhynchocœlom, 
rise dorsad to be affixed to the muscular body wall, but the case is 
quite different in the present species. Instead of proceeding dorsad, 
they bend rather ventrad, and no connection with the muscular body 
wall is observed, except their crossing the dorso-ventral fibres, and 
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they terminate freely in the parenchymatous tissue (fig. 2). Bubger 
noticed the undoubted existence of the proboscis nerves between both 
longitudinal muscle layers, but he did not enter into further detail. As 
far as my investigation goes, it is most probable that the *' Bindegewebe 
mit zelligen Elementen," which is alluded to by v. Kennel represents 
the nervous layer of the proboscis. It has no definite form as in other 
Metauemertini, and is sometimes swollen and sometimes constricted, 
and often gives off several processes betweeii bundles of muscle fibres. 
Numerous oval nuclei are imbedded within, or in the peripheral part of^ 
the granular looking substance, which would be the fibrous part of the 
nervous layer. Such granular portion presents similar appearances as 
the fibrous part of the nervous system and has the same affinity for 
hœmatoxylin or eosin. 

The circulatory system shows very complex anastomoses, and 
approaches the condition described by Blanchari)^^ and Hoffmann,^^ yet 
diflfers from them in some points. In young specimens it consists of 
only three vessels, one dorsal and two lateral, as in other Metauemertini, 
and has already been noticed by several authors (fig. 1). The two 
lateral vessels are connected in tli*^ head by a transverse canal and 
joined in the anal portion to two branches of the dorsal vessel (fig. 1). 
The dorsal vessel arises anteriorly a little bebind the ventral commissure 
of the brain, by the fusion of two branches from the lateral vessels. At 
this stage there is not yet any branch to be found. But in the adult, 
the circulatory system reaches a degree of complication never found in 
other nemerteans, by giving off numerous branches, which come to 
anastomose with one another, especially in the anterior region. Figs. 3, 4> 
and 5, which have been reconstructed from sections, show respectively the 
circulatory system in the oesophageal, the middle, and the anal region. 
The vessels invariably show a complex system of anastomoses and are 
very asymmetrical, although there seems to be a great deal of individual 
variation. The dorsal vessel (fig. 3, d, v.) does not appear to be 



1) & 2). I have not had access to the works of Blanchard and Hopfmann, but I 
lather the above from the references made by v. Kennel. 
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derived directly from the laterals as in the young specimen, but there 
seems to be various interplaced canals. It gives off in its course several 
anastouQosing branches-of various sizes, and such branches are connect- 
ed laterally to those, which are derived from the laterals and occupy 
the lateral portions of the body (fig. 3, net. v.). In the anterior and 
middle regions the vessel can more or less distinctly be discriminated 
from its branches by its position under the rhynchocœlom, though it is 
often obscured in the middle region, where it makes strong windings 
and have large branches. In the anal region, however, it is im- 
possible to trace the vessel as a single canal as in the anterior region, 
for it becomes slender connecting canals, traversing between the two 
large vessels (fig. 5, d, v.) above the intestine, and does not take the 
median position. These two vessels are continuations of those which 
are observed in other portions on the side of the dorsal vessel, being 
fused together with the latter at several points (fig. 4, d. v.). 
Laterally these two vessels are continued to a network of small canals, 
situated in the lateral part of the body, as in the anterior part (fig. 
4 & 5, net. u\). At the end of the bod}^ they are united into a single 
canal and the lateral networks nearly disappear. Such a single canal 
divides, however, into two, immediately in front of the anus, and each 
branch enters the acetabulum to communicate with the lateral of its 
own side, and forms two curved vessels (fig. 4, etc. v.), which run 
along the edge of the acetabulum. Besides the horizontal windings, the 
two large vessels above stated make in their posterior portion strong 
vertical undulations along the sides of the digestive canal, approaching 
very near the lateral (fig. 4, L v.), which is situated on the ventro- 
lateral edge of the intestine, yet there are only a few direct con- 
nections between the laterals and the large vessels in consideration. 
In the anterior region, some of the branches of the dorsal vessel always 
run among the muscular fibres of the proboscis sheath, and com- 
municate at several points with the dorsal itself. These branches 
already exist in young specimens, whose vascular system is furnished 
with only a few anastomosing branches in the tip of the head. The 
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lateral vessels (/. v.) aie generally recognized everywhere, by their 
greater sizes and paucity in branches except in the œsopbageal 
region. They are situated on the ventro-lateral sides of the digestive 
canal, except in the head, where they gradually shift their positions 
dorsad aiid finally take the lateral position. In the oesophageal 
region, various aiiastomosing branches are separated off towards 
the outer and inner sides and spread in the flat lateral edges of 
the body. It is through these canals that they are indirectly con- 
nected with the dorsal vessel. At the tip of the snout, the numerous 
branches also form networks, which are posteriorly continued to those 
in the lateral edges. Some bx*anches from the vessels form a canal 
system which occupies the ventral side of the body. In fig. 3, 
this ventral canal system is shaded. Sometimes ventral con- 
nections under the œsophagus join the canals of the opposite 
sides {v, c), a fact hitherto not noted in Metanemertini. The system 
is connected in several points to that (not shaded in the figure) 
situated on the dorsal side. In the middle region, the lateral vessels 
have only a few branches (fig. 4, /. v,). Unlike those of M. grossa^ 
they have no branch at the posterior region, and in the acetabulum no 
trace of a complicated vascular system, as described by v. Kennel, is 
found. 

(^f the excretory system no essential difference can be detected in 
the present species, except that the external opening is not situated 
ventrally, but dorsally to the lateral nerve stem and opens at the 
dorso-lateral side of the bcKly. 

The peculiar feature of the nervous system is the position of the 
posterior commissure of the lateral nerve-stems. There is no trace of 
the anal commissure above the anus, but posterior to it, along the 
posterior margin of the acetabulum, a strong commissure is distinctly 
observed as shown in figs. 1 & G (a. c). At the points, from which the 
lateral nerve-stems enter the acetabulum, they slightly become larger, 
as V. Kennet, observed, and between these points a slender commis- 
sure runs along the anterior side of the acetabulum (ac. c). This 
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commissure gives oflf Dumerous branches internally and externally, and 
together with the several big twigs from the larger commissure 
innervate the acetabulum. The ganglionic cells are found in the larger 
acetabular commissure. 

Thus the Japanese species of Malacobdella mainly differs from M. 
grossa by its short rhynchocœlom, by its possessing the acetabular,, 
instead of ari anal, commissure, and by some differences in the vascular 
system. These data, I think, are enough to separate the present 
species from AT. grossa. 

July 1897. 
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EXPLANATION OF FIGURES. 

AC. large acetabular commissure, ac.c. small acetabular commissure. 
ac. r. acetabular vessel, an. anus. h.i\ blood vessel, d. v. dorsal vessel. 

D\V. large branches of the dorsal vessel, in. intestine, /r. lateral 
vessel, net. ic. net-work of canal system. 

Oes. oesophagus. Pr. proboscis. Bh. Rhynchocoelom. 

Ret. Retractor muscle of the proboscis. 
Fig. 1. Dorsal view of young Af, ^aponica. 

2. Vertical section of the end of the rhynchocœlom. 

3. Blood vessels in the head of the adult, reconstructed from sections ; M<i 
median line. The vessels on the ventral side are shaded. 

4. Blood vessels in the middle region of the adult, reconstructed from 
sections. 

5. Blood vessels in the anal region of the adult, reconstructed from sections. 

6. Vertical section of the anal region, showing the acetal»ular commissures 
of the lateral nerve stems. 
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Notes on the Breeding Habit and 
Development of Racophorus 
Schlegelii, Günther. 
By S. Ikeda. 

Zoological Institute, Imp. Univ., Tokyo. 

The breeding habit of one of out' tree-frogs, Bacophorus Schlegelii, 
Oiinth., present some remarkable features not known, so far as I am 
Aware, in any other amphibia, and no apology, I believe, is needed for 
the publication of the following notes. 

It is now thriteen years ago that my attention was first called to 
"the peculiar breeding habit of this tree-frog. When I was travelling 
in 1884 through the Aizu district in the province of Iwashiro, I came 
one day across a pair of the tree-frogs depositing eggs in soft muddy 
ground covered with grass. The egg-mass was of a very peculiar ap- 
pearance — it was a frothy mass, about 6 or 7 cm. in diameter, full of air- 
bubbles, looking exactly like well-beaten white of hen's egg. Pale 
j'ellowish eggs of the frog were scattered throughout the mass. 

I have since been able to find in Tokyo the frothy egg-masses of 
the same species imbedded in wet and muddy banks of paddy-fields, 
ponds, etc. and to continue my observations on the breeding habit from 
year to year. Some of the results I have already published in the Tokyo 
-Zoological Magazine in Japanese. It has, however, been only within the 
season just past that I have had the joy of ascertaining exactly how the 
frothy mass is produced. What is stated in the sequel have been com- 
piled mostly from these observations made in Tokyo. 
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Pairing and Deposition of Eggs. 

The breeding season of Racophorus Schlegel ii extends from the 
middle of April to the middle of May, the exact time varying from year 
to year according to meteorological conditions. It seems most probable 
that a certain minnl^er of both males and females wake up from their 
hybernation on every warm day or night during the season, and soon 
pair on that day or the next. Therefore at such times we often find soli- 

A 

tary individuals here and there iii shallow waters of paddy-fields or ponds,, 
some of these repealing a peculiar cry *' kro-kro-kro, kro-kro-Jcro.*'^ 
This is the sexual call of the males, which keep themselves hidden among 
grasses or in water and utter these notes elevating their heads a little.* 

The females are always larger than the males. The length in the 
median Hne of the former measures about 5 — 6 cm., while the latter rarely 
exceed 8 — 4 cm. Once I came on a funny sight of a large female 6 cm. 
long pairing with a male of 2.5 cm. It seems probable to me that 
the selection of partners is done mostly during the day time and that 
towards the evening the female bearing the male on her back retires 
under ground to prepare for the deposition of eggs. If, however, the 
temperature should saddenly rise towards evening or during night 
after some cold days, then partners may be secured during the night, for 
at such times we often hear the sexual calls at night. After one or more 
cold days, it is difficult to find any animals either solitary or in pairs, or 
to find any fresh egg-deposit. 

•This species has another call. In svimmer it utters a cry *'ìàak-kiak'hiak^ kiak-kUii' 
kiak,** and this appears to ine to be uttered by both males and females. Tlie time and 
duration of the breedings season, and the sexual call of this species differ in many point« 
from those of our liana and Bufo. The breeding season of liana temporan'a is found in 
Japan to be a week or fortnight froui the end of February to the beginning of March, and 
the tone of its sexual call is higher and longer than that of Jiacophoiits. The breeding 
season of Bit/o japonica is in the eod of March or the beginning of April and lasts abo a 
week or fortnight. Its sexual call is louder and higher but shorter. The pairing of Bufo 
is generally effected on warm nights or days during the season, on land, and then the 
animals go into water for the deposition of their eggs. The breeding season of Hana 
rugosa is in Japan, in the middle or the end of June, and goes on also a week or fortnights 
and its sexual call resembles somewhat that of Hncophoi'Uif, but is a little higher in tone. 
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The place where the partners retire to deposit eggs is always, so far 
as my certain observations go, in wet and muddy banks of paddy-fields, 
ponds, lakes, and the like. The spots chosen are generally along such a 
bank, at 10 — 15 cm. above the surface of the water, so that there is no 
fear of being washed by it. The site being fixed, the female digs in the 
muddy ground a spherical hollow 6 — 9 cm. in diameter. The inside of 
the hollow is made somewhat smooth by the movements of the female. 
Thus the animal that performs the chief work is the female who bears 
the male on her back, and moves round in the hollow, pressing its body 
against the wall. The hollow thus formed, the animals retire into it ; 
and then it is entirely concealed under ground, being generally covered 
with grÉtôs. It is, therefore, very hard for one who is not well ac- 
quanted with the habits of the frog to find out such a hollow. The hol- 
low is not, however, situated very deep under ground, and a part of the wall 
turned toward water is generally formed by a thin sheet of earth particles 
or dry mud, so that by boring through this part the animals may leave 
the hollow when they have finished the egg-deposition. The only 
way to find out such a hollow is to grope patiently by hand, along a 
bank which one thinks a favorable locality ; when the hand goes into a 
hollow and comes in touch with the frothy egg-mass, a sort of gushing 
sound, which is produced by the crushing of the air-bubbles, is heard. The 
animals in the hollow are dark colored, dififerent from the green color 
which they assume on trees or among dense grasses. 

In general, when a night is warm, the animals sheltered as above 
finish spawning by the next morning, but if the night is cold, the egg 
deposition may be delayed and done either during the next day or at 
night, the latter, however, being much more frequent. 

The foregoing account is sufficient to show that the deposition 

of eggs in this species takes place almost always during the night. 

It is probable that the selection of partners, the digging of hollows, 

and the deposition of eggs are all accomplished in a single day and 

night, after their awakening from hybernation. 

When the deposition of eggs is finished, the pair separates and 
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each goes out of their hollow, leaving only 
eggs in it. Once or twice, I have seen 
the female alone remaining behind in the 
hollow. As to the mode of life after 
separation, Racophorus Schlegelii pursues 
one different from that of Bana or Bufo. 
The aninaals belonging to the latter genera 
go again under ground or into the bot- 
tom of deep water and there rest awhile, 
while the present species, after breeding, 
=<r/yy/ ' ' directly creeps out above ground and then 

" goes iipon the leaves or twigs of trees, 

^^^' ^' uttering their peculiar summer call. 

I have said above that the place selected for the deposition of eggs 
is, so far as viij certain observations go, in wet and muddy banks of 
paddy-fields, lakes, and the like. I used the italicized clause advisedly, 
for there are indications of the animal depositing eggs in other localities. 
When living in my native province Echigo, I often noticed a species of 
green tree frog depositing its eggs between twigs and leaves of trees 
standing near water or among grasses growing near ponds, paddy-fields, 
etc. These eggs, I remember, were always enclosed in a frothy mass 
full of air-bubbles. My friend, Mr. M. KcKUCHt, tells ms that he once 
saw a similar egg-mass on a shrub growing by the side of the pond in 
our University grounds in Tokyo. Mr. Y. Takahashi, I am told, once 
noticed in the Hakone mountains a similar mass that was falling from a 
tree into a water-po^l below. Some others of my friends have often 
found the same kind of frog-nests on trees in Nikko. One of the cases 
at the last mentioned locality has been described in an article entitled 
*• Arboreal Tadpole " by an American naturalist, Mr, W. J. Holland 
(American Naturalit, vol. XXIII, May 1889, p. 383), who expresses 
evident surprise at the peculiarities of the nest. Although I have not 
had opportunities of examining the frog in any of these cases, it seems 
very probable that all these frothy nests belong to Bacophorus Schlegelii, 
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and that this species deposits its eggs under ground as well as on trees, 
shrubs, and grasses. 

Egg-mass. 

The eggs, when laid as stated above, are enveloped in a white 
jelly-mass full of air-bubbles, and of a spheroidal form. The surface of 
the mass is generally dirty from mud and earth particles adhering to 
it, while the interior remains pure white. The bubbles in the jelly 
mass vary in size, but are commonly 2—8 mm. in diameter, and are 
spherical in form. The snow-like appearance of this mass is entirely due 
to the presence of bubbles, as the fact that certain portions free from 
them remain transparent well proves, so that the comparison of such 
a mass to froth formed of well-beaten white of hen s egg is more than 
superficial. The newly laid mass is very elastic and tenacious, but with 
the lapse of time, it becomes gradually less elastic and less tenacious, so 
as to run down. The mass is then no longer able to keep its shape and 
flattens down gradually with the loss of air-bubbles in it, until finally it 
becomes so liquid as to flow out of the hollow into the water. By 
this time, the eggs have hatched into tadpoles, which are of course 
adapted to life '\\\ water. The outlet, through which the melted mass 
of the jelly rmis down into the water, is the orifice previously made by 
the parents when they went out of the hollow through the thin portion 
of its wall above mentioned. This circumstance beautifully explains 
the reason why the egg-nests are never placed far from water. Both 
too much wetness and dryness seem equally injurious to the development 
of eggs. Those that have not yet hatched can never thrive in water, 
and if placed artificially in it by way of experiment, they soon die. Ou 
the contrary, I once saw some years ago, at Echigo, a nest of the 
species hanging down about 2 feet above water between the leaves oiJug- 
lans Sieboldiana (.Jap — Onigurtimi) near the bank of a ditch ; it was 
entirely dried up like a piece of dry bread, with many dead eggs in it. 

What purpose does this frothy envelope of eggs serve ? I am 
inclined to answer the question as follows : — 
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(1) It protects the eggs, mechanically, from external agencies. 

(2) It perhaps prevents the eggs from too much crowding. 

(3) It is made especially, as I think, to facilitate the respiration 
of the eggs and embryos in theiu early developmental stages. 

The first of these points is very obvious. The jelly-mass around 
the eggs of Bufo, Baiui, Salma ndra, and the mass around the sepa- 
rately deposited eggs of Triton, must all serve the same protecting 
purpose. Small air-bubbles must act in this case as a sort of cushion, 
and are well adapted to protect the eggs out of water. As to the second 
point in Bu/Oy Bana, Salmandra, and others, in which eggs are deposited 
in groups in water, the jelly-mass around each egg absorbs water and 
swells up gradually, thus preventing the eggs from coming into contact 
with one another. In the present case, the mass of eggs being deposited 
under ground or in air out of water, the jelly can not swell up as 
much as in other cases,, and it seems probable to me that the function of 
the air-bubbles within the jelly-mass is, in part, the means of prevent- 
ing the eggs from too much crowding. The third point must surely 
indicate the chief purpose of this frothy envelope. The jelly-mass in 
this case is more liable to dry than those of the other amphibians, 
since it is not in water. And when the outer surface of the jelly-mass 
is dessicated and forms a crust, it effectually protects the inner part 
from further evaporation ; but at the same time the inner part must 
necessarily be excluded from the external air — a condition which would 
cause the death of the eggs and embryos but for the presence of such 
air-bubbles as we see in this species. 

Now comes the question : how is this peculiar frothy envelope 
produced ? It is a question to which I have given much thought and 
attention, and the answer to which I have tried to find out every succeed- 
ing breeding season for some years past. All ray efforts were baffled 
until last spring, when at last I was rewarded with success. The 
breeding season was somewhat backward this year, and on the afternoon 
of April 26, I found and brought home, besides some masses of eggs, 
a pair of frogs that were together in a hollow, This pair could not 
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have beeu long in the hollow, for the latter was not yet completed in 
some respects. Warned by previous failures, I placed the pair gently 
in an already prepared glass-jar aud covered it with a piece of black 
cloth, allowing an observer to peep in only from two opposite sides. I 
took the jar on my table and sat watching the animals until eleven 
o'clock at night. But the animals were no doubt frightened by abnormal 
conditions and could not be induced to deposit eggs. On the next day 
(the 27th.), however, when I returned home at () P. M. I found that the 
animals had just begun spawning. The frothy mass was only about 
3 cm. in diameter and contained about 20-30 eggs. The female was 
incessantly contorting her body. In order to watch these movements 
more satisfactorily, I lifted up slightly one end of the cloth-cover, but- 
the instant I did so, the female ceased her movements and retreated 
into the frothy substance behind her. After these manœuvers were 
repeated two or three times on her part and mine, I boldly took away 
the cloth wholly from the jar. At first, the female hesitated, but after 
some time she began to deposit eggs, as if she did not mind light at 
all. Now, at last, my wish of many years standing was gratified and 
I could make exact obsevations. 

The act of pairing in this species is not performed differently from 
other anurans, but the positions and movements of the hind limbs in 
both the male and female are very charactaristic of the species. When 
the female is at rest, with the male' on her back, the anterior pari; of 
her body is raised on the anterior limbs, but the posterior part' of the 
belly lies flat on the floor and the loin is lowered so that the ventral 
margin of the cloaca comes into direct contact with the floor. The 
three portions (the femur, the crus, and the pes) of her hind limbs 
assume the following peculiar positions : the f^mur is directed anteriorly 
and externally, its lower surface (at least its proximal portion) touching 
the floor ; the knee is flexed as much as it can be, so that the crus comes 
to lie dorsally to the femur, and the ankle-joint is drawn on the back of 
the animal, on the side of the posterior part of the uiostyle. The 
ankle joiiit is also deeply flexed and the distal part of the pes touches 
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the floor. It is through the movements of the posterior limbs of the- 
female that the frothy mass is kneaded and formed, but the parts moved 
are confined for the most part to the crus and the pes, the femur remain- 
ing comparatively still. The movements are not, however, by any 
means simple. Sometimes the knee and the distal end of the pes being 
tîxêtî, the ankle-joint is moved backward towards the cloaca, just at the 
same time that it is flexed. Sometimes the ankle-joint is more or less 
straightened out and the crus and pes are thrown strongly backwards, 
the |)es5 of the two sides often crossing each other. Corresponding parts, 
of the two sides move simultaneously. The toes also perform an 
independent motion of their own ; they are strongly flexed, as if they were 
{{rasping some object. When any one of the motions is begun, it is. 
geoerally repeated 5 or (3 times in succession, for about a minute. A 
rest of about half a minute follows a series of these motions, before 
anotliHi" is begun. 

ilitit us now see in what relation these motions stand to the produc- 
tîoïi of the frothy envelope. While these motions are rapidly going on,, 
the eggH together with the jelly-mass are gradually forced out of the- 
cloiK^at and are laid down on the bottom of the jar. When the ankle- 
joints or the ci'us and pes of both hind limbs are flexed backwards over 
the newly deposited jelly-mass, the latter easily adheres to the surface of 
tbö joints and of the pes, as it is very viscous. When the joints are 
again moved forwards to their positions on the back of the animal, the 
jelly adhering to them is pulled out as a thin transparent membrane 
stretch ing between the ankle-joints and the proximal part of the pedes of 
the twn sides. When the joints are in the next motion again thrust 
backwards, the thin membrane is folded downwards and becomes a large 
vasicle about Ys — 1 cm. in diameter, as the annexed woodcut shows. 
The air that forms the vesicle seems to enter from the sides, helped on 
by the grasping motions of the digits. These large vesicles are formed 
successively and carried back with each motion of the hind Hmbs. The 
large vt^sicles thus driven back are gradually broken up into smaller 

ftmaller bubbles by the stirring of the crus and pes, when these 
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are thrast back. It may appear strange- 
that these treading and kneading mo- 
tions do not injure the eggs, but when 
we consider that* they are covered over 
with highly elastic and tenacious jelly 
full of air bubbles acting as a sort of 
cushion, the safety of the eggs is not • 
so mysteiions as may appear at first 

sight. 
Fig. 2. 
AB-a thin membrane seen in the ^he hind limbs of the male OU the 

A^fcLTbrthe^';^^^^^^^ ^^ Of the femaleare bent in a vertical 

membrane AB. pj^^^^ The knee which is Strongly 

flexed is inserted between the anterior margin of the femur and the sides 
of the belly of the female. The crus and pes are moved as a whole 
dorso- vent rally, thus stroking the pelvic portion of the female. This 
motion on the part of the male, it seems to me, is probably done in 
order to assist, by stimulation, the egg-deposition of the female. In 
some instances, however, another sort of motion was often gone 
through by the hind limbs of the male, in this way, viz. the hind limbs 
are withdrawn from the above mentioned position and soon thrown 
back, the crus açd pes rubbing the dorsal face of the loin and cloaca 
of the female. Such a motion of the male hind limbs seeuas to me to 
be done to clear away the jelly particles adhering to the region in 
question of the female, which possibly interfere with the safe passage- 
of the sperm-fluid. 

Eggs and Emhi-yos, 

The eggs in the frothy mass differ more or less in size according to 
that of the mother animal, but in general they measure about 1 mm. 
in diameter, and are at first free from any pigment, which appears only 
later at the tadpole stage. The yolk pole is yellow, while the animal pole 
is merely pale and somewhat translucent. The verj' thin structureless 
yolk-membrane is closely applied to the egg, around which the jelly^ 
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mass is devoid of bubbles and shows, to a certain extent, a concentric 
arrangement. The pigment appears first at the pectoral region of the 
hatched larva, as in the ease of fish-embryos. 

Segmentation on the whole is unequal and total, but it shows a 
greater approach toward the meroblastic mode than other amphibian 
eggs ; the first horizontal cleavage plane (8rd.) is placed nearer the upper 
• pole and encircles a smaller area ;than in the eggs of Bitfo and Rana. 
The first and second meridional cleavage planes may reach the yolk-pole, 
where they often cross with each other, but the subsequent meridional 
cleavage planes do not reach the yolk-pole and end mostly at about the 
equatorial region of the egg. Moreover at a later stage of development 
the first two meridional cleavage planes, which once reached the 
yolk-pole, become more and more insignificant up to the 82- or 64-çell 
stages, when they entirely disappear, together with some other cleavage 
planes in the lower hemisphere, while the cell outlines of the upper 
half are still distinctly visible. 

The early development of the embryo is quite different from that 
of other amphibians, but resembUs very mtcch that of the ganoid, which 
is indeed the point that roused my great interest in the development 
of the animal several years ago, when I was studying the embryology 
of other amphibians under the direction of Prof. K. Mitsukuri. The 
chief points of resemblance with the ganoid are as follows : (1) the 
embryo is greatly flattened over the large yolk-mass, so that the ven- 
trally observable organs, as the heart and the hyo-mandibular arches, 
appear in front and at the sides of the het^d ; (2) the body of the embryo, 
in later stages, is wedged into the yolk-mass, which is deeply grooved 
along the dorso-median line. 

There are many other points which must be studied comparatively 
with the ganoid, the teleost, and other fishes. I have, however, not yet 
finished the microscopical study of these eggs and embryos. It is 
my earnest hope to be able to return to this subject at a later date. 



Printed July ,^7, 1897. 
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Miscellaneous Notes. 

Zoological Society of Tokyo. — The monthly meeting of the Society 
for April was held in the lecture room of the Zoological Institute of the 
Imperial University at 2 P.M. The President in the chair. The 
following papers were read : 

Dr. KiSHiNOUYE on " a Trip to Tottori Prefecture." The author 
dwelt on the routes to this part of the country and gave a general ac- 
count of its fauna. 

Prof. Sasaki on ** Pebrine.*' After giving a brief historical survey 
of previous works done on this disease of the silk-worm, in which he 
referred specially to those of Pasteur and Balbiani, he communicated 
the result of his own investigation as to the true nature of the micro- 
organisms that cause the disease. According to it those minute corpus- 
cles that are found floating in the blood of the infected silk-worm repre- 
sent only a stage in the life-history of an amoeba-like organism, in other 
words, those corpuscles are spores, thus confirming the result obtained 
by BAI.BIANI as opposed to that of Pasteur. 

The meeting adjourned at 8.30 P.M. 

The monthly meeting of the Society for May was held at the usual 
place at 2 P.M. The President in the chair. The following papers 
were then read : 

Mr. Nishikawa on " the Embryology of Caprella." The author 
gave a detailed account of the segmentation, gastrulation, and the for- 
mation of the mesoderm in a species of Gaprella common in winter 
among Sargassam in Misaki, and compared them with the same pro- 
cesses in other crustaceans. 

Prof. Hatta on "the Development of the Heart in Petromyzoii.*' 
An abstract of tliis paper is promised in the next number of this 
periodical. 

The meeting adjourned at 4 P.M. 

The monthly meeting of the Society for June was held at the usual 
place at 2 P.M. The following paper was read : 

Prof. MiTSUKUUi on "the Species of Holothurians manufactured 
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into Kifiko* in Japan." The followinc^ species were enumerated: 
Mülleria mauritiana, Quoy et Gaim., Af. varicins. Sel., if. miliarh, Q. 
et G., M, lecanoraj Jag., M. formosa. Sel., Af. nohilis. Sel., Af. «p., Cu- 
cuiiiariu japœiica, Semp., Stichopus japo^iicus. Sel., St. sp., Holothurie 
niœiacariû.'Less,, H, decorata, v. Marenz , H. fe«?/m/?;ia, Semp , and 
H,/uscO'cin€i'ea, Jag. 

TheNewImperialUniversity of Kyoto.— By the Imperial Ordi- 
nance, No. 209, of June 18, a New Imperial University has been incor- 
porated in Kyoto, with ninety professorships, forty-one assistant-professor- 
ships, and a provision for ninety assistants (Imperial Ordinance, No. 210). 
It is to consist of the four affiliated Colleges of Jurisprudence, Medicine, 
Literature, and Science and Technology. Only the College of Science 
and Technology will be opened next fall, and the chairs for it has been 
ordained to be twenty-one, distributed as follows : Mathematics 2, 
Physics 3, Chemistry 4, Civil Engineering 3, Mechanical Engineering 
3, Electrical Engineering 2, Mining 2, Metallurgy 2. We thus see that 
the department of pure Natural History has been wholly left out ; but 
we hope that this anomalous state of things will be but temporary, due 
entirely to financial deficiencies. We have every reason to believe that 
in a near future all .,the principal branches of modern science, whether 
pure or applied, will be fully represented by an adequate number of 
chairs ; and we would suggest that when our science should l)e represent- 
ed in the New University, a fresh water station on Lake Biwa would be 
a very fitting adjunct calculated no doubt to contribute much to the 
collecting of valuable informations as to the biological conditions of large 
bodies of fresh water, on which so much excellent work is being done 
both in Europe and America. 



* Dried holotburians used for food. 
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Notes on an Amphioxus obtained in 

Amakusa, Kyushyu. 

By H. Nakagawa. 

Biological Laboratory, 5tb. Koto Gakko, Kumamoto. 

It was in the middle of August, 1893, that I first dredged up 
several specimens of Amphioxus in Gosho-no-ura, Amakusa, in the 
province of Higo, Kyushyu. Hitherto, Shika-no-shima (Shigajima) in 
the province of Chikuzen was the only place where Amphioxus could be 
obtained with certainty, but the number obtained there at a time is at 
the best very limited. In Gosho-no-ura> the case is quite otherwise ; 
fifty or even a hundred may be got in the course of five or six hours. I 
have since visited the place five times, viz. — in November 1898, in April 
and November, 1895, and in June and July of this year. The animals 
thus obtained have been used from time to time for other purposes, but 
a certain number has been employed to make the observations herein 
recorded. 

J. Collection. 

The best time for collecting is from 9 a. m. to 3 p. m. on calm fine 
days. The animals live at the depth of six to ten fathoms in coarse 
shelly sand and are caught by means of a trawl. 

II, Killing^ Ha/rdening and Preserving, 

Picrosulphuric acid (sulphuric acid 2 parts and saturated aqueous 
solution of picric acid 98 parts) has always been used for killing and 
hardening. The reagent is added drop by drop to a flat-bottomed vessel 
containing the animals, with sea-water just enough to cover them, until 
no sign of hfe is shown by touching the body. Then they are put into 
picrosulphuric acid alone and allowed to remain for two or three hours. 
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To remove the acid, the specimens are passed through the asceuding 
grades of alcohol and preserved finally in 90 %, Under this treatment 
not only the general outline of the body but the exact form of the fins 
are preserved, though the transverse diameter seems to be sUghtly 
diminished by contraction. 

III. Size. 

The length of the body was measured by placing the animals 
on a millimeter scale and carefully recording the space occupied between 
the tip of the snout and the posterior end of the tail-fin. The result of 
the measurements is shown in the following tables : 



TABLE I. 



Length 



No. 
Spec. 



Length 



No. 
Spec. 



Length 



No. 
Spec. 



Length 



No. 
Spec. 



Length 



No. 
Spec. 



54 .... 
5lf... 
50^.... 
49 .... 
48^.... 
45 J.... 
45 .... 
44J.... 
44^.... 
43 3 

m 4 

42 1 



4U 1 

41è 1 

41 3 

m 2 

m 1 

40 2 

39J 2 

39 2 

38 3 

37è 3 

37 4 

36^ 1 



36 3 

35^ 1 

35 1 

34 1 

33è 1 

33 l 

32i 1 

31 1 

30J 1 

30J 1 

30 1 

29è 2 



29 4 

28i 3 

28 1 

27è 1 

27 3 

26^ 2 

26 6 

25^ 1 

25 4 

24è 1 

24 2 

23^ 1 



23 1 

22^ 1 

22 1 

21 2 

20è 1 

19 1 
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TABLE n. 



<? 


* 1 


Young. 


Length 
in mm 


No. 
Spec. 


Lenxtli 
in UIUI. 


No. 
Spec. 


Lenjçth 
in mm. 


No. 
Spec. 


Ijength 
in niui. 


No. 
Spec. 


Length 1 No. 
in mm. ' Spec. 

lOj 1 


m 1 

44i 1 

43 1 

41 1 

40 1 

39 1 

38 1 

37 1 


35 1 

34^ 1 

34 1 

33| 1 

32 1 

30Ì 1 

27 1 

26 1 


49 1 

48 1 

44 1 

40i 2 

40 1 

38 1 

37J 1 

36 2 


33 1 

31 1 

30 1 

29 2 

26 1 

25 1 



Table I gives the measurements of the specimens obtained in 
November 1895, and Table II those in June of this year. 

Thus the difference of the male and female in length is quite 
insignificant and the smallest specimen attaining sexua! maturity is 
apparently 26 mm. in the male and 25 mm. in the female. 

The average length of the body is ^5.74 mm., the specimens less 
than 25 mm. in length being excepted. 

IV. The Period of Sexual Maturity and Egg-Laying* 

In the end of July and the middle of August, specimens containing 
fully-formed gonads are to be found very rarely, most of the specimens 
apparently wanting them altogether, and even in November they seem 
to be developing only in some of the large-sized ones. They attain 
a considerable size in April, but the sexes are only distinguishable in the 
middle of June (on the 11th, in the case noted), when all the specimens 
except the smallest one of only 10^ mm. in length (see Table II) contained 
full-sized gonads, the color being dififerent according to the sexes, as will 
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presently be stated. Tbe ova and the spermatozoa, however, are not 
yet fully ripe, for when these are subjected to examination the former 
are not separable from one another and the latter not uniformly 
developed. From these observations, it is quite evident that the period 
of active egg-laying must be between the middle of June and the end of 
July. The relation of the size of the animal to its sexual maturity, I 
have already stated above. 

The color of the gonads is orange-red in the female and pale yellow 
in the male. 

V. The Number of Buccal Cirri aiid Branchial Arches. 

The buccal cirri were counted under the microscope by cutting out 
the margin of the oral aperture completely around and placing the cut- 
out part under a cover glass. To make out the branchial arches, the 
left side of the pharyngeal wall was dissected off and examined under the 
microscope. The results are given in the following table. 

TABLE ni. 



Body Ipugth. 


Total nuDilicr 
of segmenta. 


Xo.of branch. 

arches on 
thu leftside. 


No. of cirri 

on the 
right side. 


Median 
cirrus. 


No. of cirri 

on the 
right side. 


46 ... 
37f .. 
28J... 
26 ... 


... 64 ... 
... 64 ... 
... 63 ... 
... 64 ... 


...213 ... 
...188 ... 
...187 ... 
...121 ... 


... 19 ... 
... 20 .*. 
... 20 ... 
... 20 ... 


... 1 ... 
... 1 ... 
... 1 ... 
... 1 ... 


... 20 
... 20 
... 20 
... 20 



The jmmber of the buccal cirri is thus nearly constant — i. e. 20 on 
each side, but the number of the branchial arches varies, increasing with 
the growth of the body, as suggested by Bateson.* 

♦ Batkson— MaUrials for the Study of Variation, p. 174, foot-note. 
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VI, The Position of tlie Tail-Fin^ the Number 

and Distribution of Muscle-Segments, and tlie Formula for 

the Present Species. 

The number of segments was always counted only on the left side. 
The segment in which the anterior end of the dorsal or ventral portion 
of the tail-fin commences was counted from behind forward. 

In determining the position of the atriopore I have met with no 
little difiiculty, but as the posterior end of the metapleural folds almost 
always corresponds with the hind margin of the pore, I have taken that 
end as the landmark for distinguishing the anterior and middle portions 
of the three regions into which the body may be divided. For the 
anterior limit of the posterior region I have takçn that segment as the 
first which hes just behind the projecting lip of the anus. The following 
table shows the results of these observations. 



TABLE IV. 





No. of 


No. of 


No. of 


No. of 


No. of 


Body 


segmenta in 


segments in 


segments in 


segments be- 
hind the com- 


segments be- 
hind the com- 




the 


• 


the 


mencement 


mencement 


length. 


anterior 


the 


posterior 


of the 
dorsal end of 


of the 
ventral end of 




region. 


middle region. 


region. 


the taU fin. 


the Uil fin. 


Specimens possessing 66 segments in all. 


49 ... 


... 38 ... 


... 17 ... 


... 11 ... 


... 11 ... 


... 17 


37 ... 


... 37 ... 


... 18 ... 


... 11 ... 


... 13 ... 


... 18 


Specimens possessing 65 segments in all. 


48f .. 


... 38 ... 


... 16 ... 


... 11 ... 


... 11 ... 


... 17 


44; ... 


... 36 ... 




. 18 ... 


... 11 ... 












42^... 


... 37 ... 




. 17 ... 


... u ... 


... — 






.. 


41^... 


... 37 ... 




. 17 ... 


... 11 ... 


... 13 






.. 18 


4li.. 


... 37 ... 




. 17 ... 


... 11 ... 


... 12 






.. 18 


40 ... 


... 37 ... 




.. 17 ... 


... 11 ... 


... 11 






.. 17 


■ 39 ... 


... 37 ... 




.. 17 ... 


... 11 ... 


... 12 






.. 17 


36^... 


... 37 ... 




. 17 ... 


... 11 ... 









.. 


36 ... 


... 38 ... 




.. 18 ... 


... 9 ... 


... 13 






.. 17 


35 ... 


... 37 ... 




. 17 ... 


... 11 ... 


... 12 






.. 17 


33 ... 


... 36 ... 




. 17 ... 


... 12 ... 


... 12 






.. 18 


29^... 


... 37 ... 




. 17 ... 


... 11 ... 


... 11 






.. 17 
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Xo. of 


Xo. of 


Xo. of 


Xo. of 


So. of 


Body 


s<>};nients in 


segments in "^K"'«"»« i" 


segments be- segments be- 
hind the com- hind the com- 




the 




the 


mencement 1 


jicnceinent 






the 




of the 


of the 


leuiçth. 


anterior 




posterior 


dorsal end of ve 


ntral end oi 




region. middle reffion. 


region. 


the tail fin. . 


the t<til fin. 




Specimens possessing 


64 segments in all. 




54 ... 


... 37 ... 


... 17 ... 


.. 10 ... 


1 

.. 12 ... 1 


.. 16 


45i... 


... 36 .. 


1 


.. 17 ... 


.. 11 .. 






.. 11 ... 


.. 17 


45 ... 


... 37 .. 




.. 17 ... 


.. 10 .. 






.. 12 ... 


.. 19 


441... 


... 37 .. 




.. 17 .. 


.. 10 .. 






.. 11 ... 


.. 17 


43 ... 


... 37 .. 


. 


.. 17 ... 


.. 10 .. 






.. 10 ... 


.. 16 


43 ... 


... 37 .. 


1 


... 17 ... 


.. 10 .. 






.. 11 ... 


.. 17 


42^-... 


... 37 .. 




.. 17 ... 


.. 10 . 






.. 11 ... 


.. 17 


42^.. 


... 37 .. 




.. 17 ... 


.. 10 .. 






.. 11 ... 


.. 17 


42^... 


... 36 .. 




.. 17 ... 


.. 11 .. 






.. 11 ... 


.. 17 


42 ... 


... 37 .. 




.. 17 ... 


.. 10 .. 






.. 11 ... 


.. 16 


41 ... 


... 36 .. 




... 17 ... 


... 11 .. 






.. 11 ... 


.. 18 


41 .. 


... 36 .. 




.. 18 ... 


.. 10 .. 






.. 11 ... 


.. 18 


41 ... 


... 36 .. 




.. 17 ... 


.. 11 .. 






.. 12 ... 


.. 18 


40=^... 


... 36 .. 




... 17 ... 


.. 11 .. 






.. 12 ... 


.. 18 


40 j... 


... 36 .. 


1 


... 17 ... 


u 






.. 12 ... 


.. 18 


40 J... 


... 37 .. 


1 


.. 16 ... 


.. 11 .. 




.. 12 ... 


.. 18 


39.Ì... 


... 36 .. 




.. 17 . . 


.. 11 .. 




.. 12 ... 


.. 17 


39 ... 


... 36 .. 




.. 17 .. 


.. 11 . 


' 1 


.. 12 ... 


.. 17 


38 ... 


... 36 .. 




..•l7 ... 


.. 11 . 


. j 


— ... 


.. — 


38 ... 


... 37 .. 




... 17 ... 


.. 10 .. 






.. 12 ... 


.. 17 


37i.. 


... 36 .. 




... 17 .. 


.. 11 .. 






... 12 ... 


... 17 


37^... 


... 36 .. 




.. 17 .. 


.. 11 .. 






.. 12 ... 


.. 18 


37.}... 


... 37 .. 




.. 16 ... 


.. 11 .. 






.. 12 ... 


.. 18 


37i... 


... 36 .. 




.. 17 ... 


.. 11 .. 






.. 12 .. 


.. 17 


37 ... 


... 37 .. 




.. 16 ... 


.. 11 .. 






.. 11 ... 


.. 17 


37 ... 


... 36 .. 




.. 18 ... 


.. 10 .. 






.. 12 . . 


.. 18 


36 ... 


... 36 .. 




.. 17 ... 


.. 11 .. 






.. 12 .. 


.. 16 . 


3G ... 


... 37 .. 




.. 17 ... 


...10 .. 






.. — ... 


.. — 


3.5}... 


... 37 .. 




.. 17 ... 


.. 10 .. 






.. 11 ... 


.. 17 


33 ... 


... 36 .. 




.. 17 ... 


.. 11 .. 






.. 11 ... 


.. 18 


32}... 


... 35 .. 




.. 18 ... 


.. 11 .. 






.. 12 ... 


.. 18 


31 ... 


... 37 .. 




... 16 ... 


.. 11 .. 






.. — ... 


.. — 


30J... 


... 36 .. 




.. 17 ... 


.. 11 .. 






.. 12 ... 


.. 18 


26 ... 


... 37 .. 




.. 16 ... 


.. 11 .. 






.. — ... 


.. — 


10}... 


... 36 .. 




.. 17 ... 


.. 11 . 
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Body 
length. 


Xo. of 

segDicnts in 

the 

anterior 

rogioD. 


Xo.of 

segments in 

the 

middle region. 


Xo. of 

segments in 

the 

posterior 

region. 


Xo.of 
segments be- 
hind the com- 
mencement 

of the 

dorsal end of 

the tiU fin. 


Xo. of 
segments be- 
hind the com- 
mencement 
of the 
ventral end of 
the tail fin. 


Specimens possessing 63 segments in all. 


50i 

43 

39^ 

38 

37 

34 

30^ 

28i 




... 37 ... 
... 36 ... 
... 36 ... 
... 35 ... 
... 36 ... 
... 36 ... 
... 35 ... 
... 36 ... 


... 16 ... 
... 17 ... 
... 17 ... 
... 17 ... 
... 17 ... 
... 16 ... 
... 17 ... 
... 17 ... 




.. 10 ... 
.. 10 ... 
.. 10 ... 
.. 11 ... 
.. 10 ... 

.. 11 ... 
. 11 . . 

.. 10 ... 


... 11 ... 
... 11 ... 
... 11 ... 

'.'.'. 11 '.'.'. 

... 12 ... 
... 11 ... 




. 17 
. 18 
. 18 

. 17 
. 17 
. 16 


Specimens possessing 62 segments in all. 


51^... 


... 36 ... 


... 17 ... 


... 9 ... 


... 10 ... 


... 14 



Thus the dorsal origin of the tail-fin is in 28 cases out of 48 at the 
dorsal end of the dorsal arm of the hindmost segment of the middle 
region, and in 13 cases at the same end of the foremost segment of the 
hind region, while in 6 out of the remaining 7 cases, it is 2 segments, 
and in the other, 4 segments, before the anterior end of the postanal 
region. The place where the anterior end of the ventral part of the 
same fin commences is in 20 cases 7 segments, and in 19 cases 6 seg- 
ments, before the anterior end of the hind region, whereas out of the 
remaining nine cases, in five it is 8 segments, in three 5 segments, and in 
one 9 segments, before the same part of the animal. From these 
observations it is to be concluded that the dorsal origin of the tail-fin 
is in most cases 1 segment, and its ventral end 6 — 7 segments, before 
the hind section of the body. 

By referring to Table IV it will be seen that the total number of the 
segments composing the left side of the body varies between 62 and 66, 
but in the majority of cases 64 seems to be the normal number, for that 
is the case in 46 specimens out of 58. And it is also to be noted that 
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the variation is not in accordance with the size of the animal, because 
one specimen of only 10|^ mm. in length possessed 64 segments, while 
another of 5^ mm. had only 62. 

As to the distribution of the segments into the three regions, it will 
perhaps be proper to seek its normal state among the specimens that 
possess the average number of segments. So by consulting the third 
section of Table IV the two cases, 36, 17, 11 and 37, 17, 10, are ap- 
pckrently most predominant, the former occurring 16 times and the latter 
11 times among 36 cases. Hence the formula for the present species is 
36 (37), 17, 11 (10)— 64, 35. 

This does not apply to any of the nine species mentioned in E. A. 
Andrews* paper*, but as I have at present no opportunity of examining 
the specimens belonging to the species given there, I can not say 
whether we have here a new species or whether it belongs to one of the 
nine, which has not been collected and examined in sufficient number. 

August 17, 1897. 



Printed September 15, 1897. 



* An Amphioxus from Japan, Zool. Anz., No. 468. 
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On a New Species of Elasipoda from 

Misaki. 

By Prof. K. Mitsukuri. 

Science, Collie Imp. Univ. Tokyo. 

Ilyodcemon Ijimai$ sp. n. 

This is by far the eommotiest of the holothnrians found in the 
deeper parts of the seas about the Misald Marine Station, excee£ng 
greatly in number Lœtmogone violacea, Théel which is next to it in 
abundance. 

The definition of the genus Hyodœmon given by Th^el* is as follows : — 

Tentacles fifteen, rather large and non-retractile. The lateral 

ambulacra of the ventral surface with large pedicels, apparently 

disposed in a double row aU along each side of that surface. The 

odd ambulacrum naked. The dorsal surfieice with a crowded 

series of very numerous, retractile, slender, rather long processes, 

disposed in three or four irregular, close-set rows all along 

each of its ambulacra. Integument with numerous wheels and 

dichotomously branched bodies. 

The present species &lls in well with this defiüition, excepting a 

single point. Its calcareous deposits whoUy laclc dichotomously bra/nched 

bodies. The specimens lu my possession are quite numerous, and not 

only do I fail to discover any dichotomously branched bodies in aU the 

preparations which show other kinds of calcareous deposits beautifully, 

but there is not in any specimen any trace of larger and smaller white 

spots visible to the naked eye, which are stated by ThbbIi to be present 

in I. maculatus, and to be caused by those bodies. In view of this hct, it 



• Report on the Scientific Besult« of the Exploring Voyoge of H. M. 8. ChaUenger 
1878*70, Toltiy, p. 84 
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would be necessary to modify the last part of the generic definition as 
follows : ** Integument with numerous wheels, sometimes also with 
dichotomouslj branched bodies/' 

The same point also separates off the present species at once from 
J. maculatus, Théel, the only species, so far as I can discover, known 
hitherto of the genus. - 

The main features of the species are. as follows : — 
Body elongated, of aUnost equal breadth throughout, being in 
largest alcoholic specimens 120-1 60 mm. long and 35-40 mm. wide, about 
3-4 times ba long as broad. Mouth anterior, subyentral. Anus 
posterior, subdorsal. Tentacles fifteçp, with large circular discoidal 
ends ; on the wholes the ventral tentaci^ smaller than the dorsal. The 
odd ventral ambulacrum naked. Pedicels of each lateral ambulacrum 
22-25, the alternate arrangement of pecUcels.iu the inner and outer rows 
of each amlulacrun very obvious in some specimens, and hardly 
recognizable m others, the difference being probably due to the degree 
of contraction in alcoholic . specimens. Processes of each of the dorsal 
amlula^ra very numerous, conical, . rather short, the longest about 
one-third of the width of the body, in about four rows, of which the 
inner twQ are sometimes distinctly separated by a space from the outer 
two. Back naked in the median dorsal intertunlulaorum, with the 
exception of the genital process in the anterior part. Integument soft, 
sometimes thip^ sometimes thicker and spongy (the difference being 
probably due t^ the state of preservation), more or less translucent, most 
so, in fresh state^ internal organs (especially light-colored organs like the 
generative .organs) being visible from the surfjace. Calcareous .deposits 
of, two,. kinds; large , wheels .with ßix central rods and small wheels 
mostly with foip: central rods. Among the former, the largest are about 
0,21 mn^ in diameter and have about nine spokes (See THBEiy loc. dU 
jj. XXXVJ, fifj- 15^.. TPhese grade off intolthose abouttO.lmm. in dianieter 
and with abou t twelve spokes. Vanous stages of^owth in the large 
wheels are yisible, ßA given by TheIel, The small wheels (See ThÄbl 
toc. dt. pi. XXXVI, fig. 17) are 0.046-0.059 mm. in diameter. In them 
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the felly is uarrower and the spokes (osoally 12) are shorter. Large 
wheels are most numeroas on the dorsal surfsice, and in the lateral 
pedicels. Small wheels are predominant in the ventral perisoma and in 
the dorsal papillœ. Arenate or spindle-shaped spicules are present on 
the pedicels and tentacles. 

Color. — ^In alcohol, white grey without any white spots. In fresh 
state, beautiful light violet with deeper tints on the dorsal papillœ, etc. 
Â rather broad straw yellow streak on each side of the dorsal surface 
along and outside the outer series of dorsal papillœ, becoming fainter 
toward the front. 

Habitat. — In all parts of the Sagami Bay and of the outer part of 
the Tokyo Bay in waters deeper than 250 fathoms. Specimens in 
the Museum of this Institute. 

The above description shows that this species closely resembles I. 
maculatus, the only distinct points of difference being the entire absence 
of dichotomously branched bodies, and the comparative shortness of the 
dorsal papillœ. Compared with the measurements given by Thì^el, 
the wheels, large and small, seem also to be slightly larger in the 
present species. It is a fact worth noting that the two species of 
Ilyodoemon occur at about the same longitudes (between 120*— 150** E) 
but are separated by about 20 degrees of latitude. Anatomical notes as 
well as some interesting facts relative to the growth of the animal I 
reserve for some future occasion. 

I take great pleasure in naming this present species after my 
friend and colleague, Prof. Dr. Ijima, in pleasant remembrance of many 
uncomfortable but fruitful days spent together on fishing boats on the 
Sagami seas and in appreciation of his great services in unearthing the 
treasures of those deeper parts. 

Sept. 19, 1897. 



Printed October 15, 1897, 
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Preliminary Note on the Development of the 

Pronephros in Petromyzon. 

By S. Hatta. 

Biological Ijaboratory, Nobles' Sohool, Tokyo.. 

I have recently studied the history of de velopmeut of the pronephros 
in Petromyzon, and the results arrived at throw, I believe, some light 
on this subject. I will enumerate the chief points obtained in the 
following pages. 

1). In Petroniyzon, the pronephros becomes apparent at a com- 
paratively early stage, that is, the stage approximately corresponding to 
the early section of stage II in the list given by me*. When the 
me tameric segmentation of the mesoblast in the anterior region of the 
body has been finished, we can distinguish, in each of a few somites in 
this part, a piece of mesoblast which lies between the proximal somatic 
and the distal unsegmented portion (the lateral plate). The component 
cells of this piece first assume the regular arrangement of a columnar 
epithelium, and the parietal row of them is a little elevated agauist 
the epiblast. It is this piece which develops, as the subsequent history 
teaches, into the pronephric tubules and the nephrostomes ; I will, 
therefore, hereafter call it the a/nißge of the pronephros. All the anlagen 
of the pronephros are cut off, with the lateral plates, from the segmented 
portion of the mesoblast, and are still more thickened by the repeated 
multiplication of cells. These thickened parts, however, is never a solid 
knob : for they acquire a lumen as soon as the anlagen come into view. 
The lumina of the pronephric anlagen communicate, of course, with the 
body cavity, which is a mere fissure in the stage in question. The cells^^ 
forming the the anlagen are high and columnar in shape, while the cells 

* Hatta, 8.— Contrib. to the Morph, of Cyolostom. I. On the Fonuatioa of the Heart 
in Petxomyson. Jovm. Coll. SoL, Imp. UniT.» Tolryo,yoL X« pt. IX. 
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of both the somatic and splanchuic layers of the lateral mesoblast 
are of irregularly quadratic forms. 

2). The first appearance of the anläge of the pronephros is observed 
iu the region under the fourth somite ; this is the first pair of pronephric 
tabules. The following pairs become pronoancôd one after the other. 
The distal end of these tubules become confluent by the multiplication 
of their cells and thus a direct connection is established among them. 
These connecting pieces together from the collecting duct (Sammelrohr 
of RtJCKEBT or the anterior continuation of the segmental duct) of 
the pronephros. 

3). When all the tubules have become developed, there are 6 pairs, 
the first of which contains no lumen, while all the remaining pairs soon 
acquire a tubular structure. The independent canalization of each 
tubule proceeds backwards and into the collecting ducts, and finally 
all the tubules and the duct on ee^h side are set in free communication. 
Then the ducts shift toward the median line of the body ; consequently 
uoch tubulo takes a latero-ventral course, and the funnels themselves be- 
come open just ventrally. 

4). The first pair of tubules does not develop further, and the second 
|iair (logonorates after a short existence, while the 6th. pair loses its 
iummwXmx with the duct. The disconnected tubules remain unchanged 
for Moiuo time, but finally they disappear. 

ft). Tho total number of persistent tubules is, threfore, six, i. e. three 
l^tir«, of whi(5h th(3 second and third pairs are developed most vigorously. 
'I'hU fi«»t would explain why certain investigators believe 3 pairs to be 
\trimmi, wlillo w<j aro told by some others that there exist 4 or 5 pairs, 
lo latnr «ta«««, the foroinost pair of the three persistent tubules is iu 
<*loM* «lontWJt with tho poMtorior wall of the gill-chamber. 

(J) Th« tubulo» aro prolotiged and grow downwards, pushing their 
way hilyo Ilio body oavity, until the funnels almost meet with the cardiac 
lobo, Tho (M'oxhnal portion of the tubules also grows enormously and 
\mi\u\m% oollfut iJmny tiiiiov, ho that the chest-cavity is at last filled up 
Willi Uio oonvolHtlon« of tlm tubules and the cardiac tube. 
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7). In ihe anterior region, the segmental dact has every appearance 
of having been formed in the same manner by the thickening of the 
proximal margin of the lateral plates, as in the proneph^ros proper ; the 
only difference is that the anlagen äo not develop into tubules, but 
unite with each other to form the duct. Owing to a large quantity of 
yolkmass in the posterior region the process is here much delayed and 
somewhat modified : it is brought about by the multiplication of a few 
cells proliferated fronoi the proximal margin of the somatic layer of the 
lateral plates. I have observed neither any trace of an epiblastic origin 
of the duct nor any free growth of its posterior end*. In a much later 
8tage, the posterior extremities of the ducts open into the oloacal section 
of the enteric canal. 

8). From early stages, there is a complete blood supply in the pro- 
nephros: the arterial blood comes from the dorsal aorta; the 
blood corpuscles are found scattered between the tubules, and are 
afterwards transformed into two pairs of giorni, the anterior of which 
soon atrophies. The venous blood is taken away by the cardinal veins 
which drain the pronephros from early stages. 

From the facts mentioned above the following conclusions are 
justified: Both the pronephric tubules and the segmental ducts are 
purely orgaais of the lateral cinsegemented portipn of the mesoblast +; 
the somatic mesoblast as well as the other germinal layers have no 
share in their formation. The anlagen of the tubules follow, from 
their first appearance, the same segmental arrangement as the 
mesoblastic somites. The maximum number of the pronephric tubules 
formed is 6 pairs, of which the first, second, and sixth degenerate one 
after the other. The persistent tubules are, therefore, the third, fourth, 
and fifth, of which the third pair is not so well developed as the next 

* I have observed a case in which mitotic ceU diyisions are taking place in that point 
of the epiblast, where the segmental dact lies in dose contact with it ; this subject wiU bo 
explained in the full paper. 

t For convenience's sake I divide the mesoblast into two portions tho somatic and 
the lateral plates, and no more. 
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two. It is aiì interesting fiEbct that the first and second pairs originate 
in the region where afterwards the gill-slits are formed, and they 
disappear when the latter come into view. In later stages, the third or 
foremost pair of persistent tubules is in close contact with the hind wall 
of the gill-chamber. 

These facts bear a close resemblance with those in Bdellogtoma as 
described quite recently by G. C. Prtob*. Hence we have a strong 
reason to believe that the pronephros of cyclostomata is homologous 
with the " Nierencanalchen'^ of Amphioxus as de^ribed by Th. 
BovEBit, and that at the same time, the persistent tubules of 
Petromyzon are homologous with those of Selachia, Teleostei, Amphibia, 
&c. ; the mesonephros does not seem to be a part of the pronephros, 
but it probably belongs to another series of excretory organs. 

The full paper will appear in the next number of the Journal of the 
College of Science, Imp. Univ., Tokyo. 

June 12, 1897. 



* PBiox.~*I>eTolopmeiit of tho Excretory Organs of a Myxinoid, BdellostoiiiA 
Sfcouti, Loddngton. Zool. Jahrb., Bd. X. 
t BoTSBT, Th.— Die NiereAcaniLlchen dee Amphioxne. Zool. Jahrb., Bd. Y. 
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Sur une nouvelle espèce japonaise du genre 

Lucernaria. 

Par A. Oka. 

Laboratoire zoologique de l'école normale supérieure, Tokio. 

Au cours de recherches zoologiques sur les côtes de la province de 
Nagato, Tau dernier, j ai eu la bonne fortune de pouvoir recueillir une 
méduse appartenant au genre singulier des Lucernariœ dont aucun 
représentant n a figuré jusqu'à ici dans la faune japonaise. Je n'en ai 
rencontré qu'un exemplaire, mais cet unique spécimen est intéressant non 
seulement par sa nouveauté dans notre pays mais encore par sa forme qui 
diffère plus ou moins nettement de celle de toutes les autres espèces du 
même genre. C'est pour cette double raison que j'ai cru utile d'en 
donner une courte description. 

Description. — Comme chez toutes les autres Lticemariœ, le corps 
de cette méduse se compose de deux parties bien distinctes, le calice et 
la tige. 

La tige, de forme cylindrique, courte, mesure 4 
mm. de long et 2 mm. de diamètre. Le bout inférieur, 
qui est un peu dilaté, fonctionne comme une ventouse 
au moyen de laquelle l'animal se fixe. 

Le calice, qui est la plus importante partie du 
corps, n'est aucunement cyathiforme comme on le 
trouve généralement chez les méduses de la famille 
FiG. 1. des Lucernariidœ, Au contraire, il représente une 

croix grecque mince dont les bras sont divisés en deux à l'extrémité. 
On y distingue deux surfaces, une orale et une aborale, correspondant 
respectivement à la face interne et externe de la coupe. C'est au centre 
de la face aborale que le calice se joint à la tige. 
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Au miliea de ìa surface orale il y a un tube, assez court, le ma- 
nubrium, à lextrémité duquel s'ouvre la bouche. En coupe transversale 
ce tubo tat plus ou moius ctirré. L'extrémité libre en est quelque peu 
dilat*3e, k lèvre de la bouche montre beaucoup de pUs gardant toujours 
un contour }Jus on moiiîs quadrangulaire. 

Les bras fie la croix sont lisses à la face aborale, où Ton ne trouve 
qu'une légère ondulation de la peau causée par la contraction des muscles 
sittiE^â directement au dessous. La surface orale, au contraire, présente 
deux élévations longitudinales s 'étendant presque jusqu*au bout et 
séparées Tune de Taut re par un sillon assez profond, d'où il resuite 
qu 0Q coupe transversale chaque bras donne le Contour d'un B couché. 

Près du centre de la croix, là, où 
les sillons atteignent les parois du 
j* manubrium, — car les angles dece tube 
prismatique se trouve chacun en face 
de l'espace entre deux bras — il devien- 
nent brusquement beaucoup plus pro- 
forid« pour former ce qu'on appaile l'entoimoir septal. Là, les élévations 
que je viens de mentionner paraissent se toucher, formant chacune au 
p^int de jonction un an^^b droit avec son analogue du bras adjacent. 

Comme je l'ai déjà signalé chaque bras se divise à l'extrémité en 
deux branches dont le boat distal est fourni d'une touflfe de processus 
t^ntaculaires. Ces appendices, qui servent sans doute d'organe de 
succion quaml le sujet cherche sa nourriture, sont chez notre exemplaire 
îiii nombre de 24 pir touffe. Cette méduse possédant en tout huit touffes 
pireilles le nombre total de ses tentacules se monte à 192. 

Le calictì, étendu à plat, mesure 29 mm. de diamètre, chaque bras 
étant de 11 mm, de long sur 3 mm. de large. La portion où le bras est 
divisé en deux branches mesure environs 3,5 mm. Placé dans l'alcool 
le corps de cette méduse se réduit presqu' aux trois quarts de sa grandeur 
originale. Les bras se contractent plus que le reste. Ils se courbent 
i?n même temps en dedans et donnent alors à l'animal l'aspect 
caractéristique d'une Lucernaria. Quand il vivait, cependant, les bi*as 



FiG, 2. 
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étaient si miiioes et si mous qu'on aurait pu les prendre à première vue 
pour des vers némertiniens. 

Notre exemplaire qui se trouvait attaché sur une feuille de Zostera 
marina était, en état de vie, d'une couleur verte foncée imitant 
parfaitement celle de la plante. Je regrette bien de n'avoir pas déterminé 
d'où vient cette couleur qui disparait très vite dans l'alcool. Grâce à 
cette ressemblance parfaits de couleur ce ne fut que par hasard que 
l'animal fut découvert, ce fait explique sans doute pourquoi il a échappé 
jusqu'à alors notre attention. 

Habitat. — L'animal que je viens de décrire ci-dessus provient de 
Kogushi, petite ville de la côte occidentale de la province de Nagato, où 
je l'ai recueilli dans un dragage fait par 6-8 mètres de profondeur le 3 
avril 1896. 

Anatomie, — Pour étudier la structure interne de cette méduse j'en 
ai disséqué la tige et un bras. 

La cavité cœlentérique, qui est continue partout, s'étend jusqu' au 
bout des bras. Dans chaque bras il y a un septum longitudinal qui 
divise cette cavité en deux moitiés latérales. La séparation, cependant, 
n'est pas complète, car à la base de la portion branchée se trouve au 
septum une petite ouverture par laquelle les cavités des deux cotés 
viennent à communiquer l'une avec l'autre. 

Les glandes génitales forment huit rubans de contour irrégulier. 
Chaque ruban est composé d'un grand nombre de vésicules séparées, 
attachées en rang au plafond de la cavité du bras. Ce sont des glandes 
génitales qui causent les huit élévations que nous avons observées dans 
notre description de la surface externe du calice. 

Les coupes minces montrent que la paroi du corps se compose de 
trois feuilles, Tectoderme, l'endoderme et la membrane supportante. 
L'ectoderme couvre toute la surface externe du corps. L'endoderme 
revêt partout la cavité cœlentérique. La membrane supportante, 
gélatineuse et transparente, se rencontre entre les deux couches à 
toutes les parties du corps. Même la paroi des tentacules au bout des 
bras montre très nettement ces trois feuilles. Comme le représente la 
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figure 3 les glandes génitales sont situées entre l'endoderme et h 
membrane sopportante. 

La cavité du corps se 
prolonge jusqu'à la tige. 
Celle-ci est en somme 
uniloculaire, bien qu'à la 
périphérie sa cavité soit 
divisée eu quatre parties par 
les quatre élévations très 
remarquables qui s'étendent 
du calice au bout inférieur 
de la tige. La figure 4 re- 
présentant une coupe trans- 
versale de la tige indique 
non seulf-ment la forme de 
ces élévations mais encore 
l'étendue de la cavité interne. 
Les fibres musculaires, qui se trouvent toujours 
dans la substance de la membrane supportante, se 
groupent en huit rubans s'étendant entre deux touflfes 
successives de tentacules. Comme on doit le supposer 
FiG. 4. d'après la configuration de la croix, ces rubans 

musculaires ne sont pas du tout d'égale longueur; ceux qui joignent les 
touffes au bout du même bras sont très courts, tandisque ceux qui s' 
étendent entre les bouts des deux bras sont naturellement beaucoup plus 
longs. 

Il y a en outre un système de quatre rubans musculaires situés dans 
les septa longitudinaux des bras. Leur contraction courbe évidemment 
les bras en dedans, ce que l'on voit se produire subitement quand on 
jette l'animal vivant dans l'alcool. 

À l'égard de l'orientation du corps de cette méduse nous somme 
portés, par comparaison avec des autres Lucernariœ, aux conclusions 
suivantes : 
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1. Les rayons sur lesquels se trouvent les septa sont Interradii, la 
petite ouverture dans les septa représentant le canal marginal des 
Acalephœ. 2. Les touffes de tentacules, ainsi que les glandes génitales 
sont, par conséquent, sur les Adradii. La forme en croix que présente 
le calice de cette méduse ne vient d'autre chose que de la suppression du 
développement sur les Perradii. 

Beviarqtces. — J *ai cherché vainement dans la littérature, dont je 
dispose, une forme qui serait identique à la nôtre. Il est donc fort 
probable qu'elle représente une espèce encore inédite. Toutefois, n'ayant 
pas pu consulter tous les mémoires publiés sur ce sujet, je n'insisterai 
pas sur ce point. Mais si la méduse que je viens de décrire se trouvait 
être nouvelle, je crois que le mieux serait de la designer sous le nom 
de Lucemaria nagatensis. 

Le nom japonais que je propose pour cette méduse est celui de 
Jûmonji-kuragé {Jùmonji, croix ; Jcuragé, méduse : méduse cruciforme). 



Comme on le sait Tordre des Staurontédusce se divise en deux fa- 
milles, Lucerna/riidœ et Tesseridce. J'ai signalé ci-dessus l'existence 
sur nos côtes d'une espèce au moins de la première famille. Quant à la 
seconde, on connait déjà aussi une forme japonaise, dont le spécimen, 
également unique, a été recueilli il y a un peu plus de trois ans par mon 
collègue M. M. Inaba. On en trouve la description par M. K. 
KiSHiNOUYB, sous le nom de Depastrurn Iruxbai, dans le numéro 61 du 

Zoological Magazine. 
Le 10 oct. 1897. 



Imprimé le 25 octobre 1897. 
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Sur une nouvelle espèce japonaise du genre 

Phoronis. 
Par A. Oka. 

Laboratoire zoologique de l'école normale supérieure, Tokio. 

Grâce à Tamabilité de M. le Prof. I. Ijima de TUniversité j*ai pu 
examiner récemment une espèce indigène du genre Phoronis. 

Nous connaissions depuis longtemps quelques formes larvales nom- 
mées Actinotrocha, Nous étions accoutumés à en rencontrer un grand 
nombre parmi les Planktons de nos côtes et il nous paraissait toujours 
inexplicable que Tanimal adulte ne se montrât nulle part. Or, le 
savant zoologiste en a découvert, il y a un an, une colonie assez grande, 
composée de plusieurs centaines d'individus. C'est de cette colonie que 
proviennent les spécimens que je vais décrire ci-dessous. Chose étrange, 
on n'a, jusqu'au moment où j'écris, pas retrouvé cet animal. 

On sait que la Phoronis habite la mer et que chaque individu de ce 
genre s'y construit comme demeure un long tube. Gttiez notre espèce 
ce tube est formé de matières chitineuses sécrétées par la peau de 
l'animal. La paroi en est très mince, hyaline, d'une couleur jaune très 
pâle ; la surface est souillée d'une boue qui semble être faite des 
excrétions mêmes de l'animal. On n'y trouve jamais de sable. 

Ces tubes qui sont 1 mm. de large, mais dont je n'ai pu déterminer 
la longueur, s'entrelacent formant un véritable feutre. L'épaisseur de 
ce dernier peut être de plus 40 mm. Un petit ascidien s'y trouvait 
complètement caché. Au centre delà colonie on compte de 10 à 15 
individus sur 10 mm. carré. 

Chez nos exemplaires, conservés dans l'alcool, le corps mesure^ y 
compris la couronne tentaculaire, plus de 40 mm. de long et 0.5 mm. de 
large. À l'état vivant, il était, sans doute^ plus grand. Au sujet de 
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la forme du corps proprement dit, ainsi que de la couronne, j*ai 
trouvé qu'elle ne fût en rien diflférente de celle du Phoronis psammophila 
décrit par M. I. Cori.* 

Le nombre de tentacules était chez trois individus pris au hasard, 
de 145, 176, 138 ; soit d'environ 150 en moyenne. Les tentacules 
mesurent elles-mêmes 2 mm. de long. 

La colonie a été recueillie, ainsi que me l'a communiqué M. le Prof. 
Ijima, au mois d'août de l'année dernière, dans un dragage fait 
en rade de Moroïso, près de Misaki où se trouve notre station 
zoologique. 

Nous ne connaissons à présent que sept espèces distinctes de 
Phoronis : 

1. Ph, hippocrepia, Wright. 

2. Pk. australis, Haswell. 

3. Ph. Buski, Mcintosh. 

4. Ph. Kowalevskyi, Caldwell. 

5. Ph. psaminophila, Cori. 

6. Ph. archüecta, Andrews. 

7. Ph. Sabatieriy Roule. 

. Les quatre espèces européennes, savoir Ph, hippocrepia, Ph, 
Kowalevskyij PJh psammophila, et Ph. Sabatieri, ainsi que l'espèce 
américaine, PA. architecta, se distinguent très aisément de notre espèce 
en ce qu'elles ne possèdent que la moitié des tentacules qu'a cette 
dernière. D'autre part, Ph, ïiuski, est fournie d'environ 300 tentacules, 
c'est presque le double du nombre de notre espèce. Quant à la Phoronis 
australis il n'^st pas besoin de la comparer avec ia nôtçe, car ses 
tentacules mesurant plus de 6 fois la longueur de celles de cette-dernière 
n'ont pas leurs pareilles parmi les espèces jusqu'ici décrites. 

Notre animal ne répond donc à aucune des espèces connues et je 
crois être autorisé à en faire une nouvelle espèce, Ph. Ijimai. 

• • Cori, C. J. — Untersuchungen über die Anatomie und Histologie der Gattung 
Phoronü, Zeitschr. f. wiss. Zool., LL 
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Miscellaneous Notes« 

The Occurrence of Sphaerothuria bitentaculata, Ludwig iû the 
Sagami Seas. — This curious and interesting holothurian, looking 
externally like some simple Ascidian was obtained in the seas near the- 
Galapagos Islands by Prof. Alexander AGASsrz,while on the exploring 
expedition to those parts on the Ü. S. Fish Commission steamer ** Alba- 
tross," and was described by Ludwig in his report on the Holothurioidea 
of the Expedition (Mem. Mus, Comp. Zoöl., vol. XVII, no. 3) under 
the name given above. During the summer just past, I have been 
fortunate enough to obtain two specimens of this species in the seas near 
the Misaki Marine Station. One specimen was obtained about seven 
miles south of Misaki in what is known as the Uraga Channel at the 
depth of about 350 fathoms. The other was fished up about five miles 
west of Misaki in the Sagami Bay at about the same depth. Both were 
caught by a fishing long line and found attached to the jelly-mass 
which Bdellostoma secretes and hides itself in. The specimens on the 
whole tally well with the descriptions of Ludwig. The occurrence of 
this rare species at two places separated from each other by the entire 
width of the Pacific is, to say the least, very interesting and goes once 
more to establish the comparative uniformity of the deep-sea fauna. The 
discoveiry of the animal at intermediate stations would not now be 
surprising at all. K. Mitsukuri. 

Contributions to the Morphology of Cyclostomata. I. On the 
Formation of the Heart in Petromyzon, by S. Hatta. Jour, Sci. Coll.. 
Imp. Univ., Tokio. Vol. X, Pt. II, p. 225-237. PL XVIII.— Die erste 
Andeutung des Herzens findet man schon an sehr jungen Embryonen 
welche noch eine wenige Zahl der Mesodermsegmenté und nur zwei 
Paar Kiemeneinbuchtangen besitzen. In diesem Stadium beobachten 
wir immer, zwischen den zwei primären Keimschichten zerstreut, eine 
Anzahl Zellen, die den Mesodermzellen ganz ähnlich aussehen. Dieselbe 
gruppiren sich besonders auf der Medianlinie des Bodens, vor jeuer Stelle, 
wo der weit ausgedehnte Mitfceldarra sich mit dem schlanken Vorderdarm 
verbindet. Diese mesenchymatischen Zellen weichen nach einiger Zeit 
aus einander und bilden ein Rohr, indem sie sich epithelial anordnen. 
Dieses Gebilde welches unterdessen rechts und links von den beiden 
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visceralen Seìteuplatten umschlossen wird, ist nichts anderes als das 
Herzendothel, während die letzeren die Anlage des Perikardinms 
darstellen. Das Herz hat nun, also, die Gestalt eines langen Epithelrohrs, 
welches von den mesenterialen Visceralhäuten an der Körper- und Darm- 
wand suspendirt wird. Diese Suspensorien (Mesocardium anterins 
et M. posterius) erfahren, aber, kurz nachher eine Kückbildung, so dass 
das Herzrohr schliesslich frei zu hangen kommt. Im nächsten Stadium 
schnürt sich das Herzrohr, gleichwie die Perikardialhaut, in ihrer Mitte 
ein und wird in zwei konischen Hälften geteilt, von denen die vordere 
das Ventrikel und die hintere das Atrium darstellt. 

Das Herzendothel bildet sich also nicht etwa durch die Delamina- 
tion der visceralen Seitenplatten, wie A. Shipley annimmt, sondern es 
verdankt seinen Ursprung einzig und allein jenen im ventralen Baume 
vor dem Mitteldarm befindlichen Mesenchymzellen. Was die Herkunft 
diüser Zellen, worüber die Ansichten der tüchtigeii Embryologen aus- 
einander gehen, betrifft, so kann ich unglücklicherweise nichts bestimmtes 
aussagen ; da aber mehrere Mesodermzellen von den ventralen Kanten 
der Seitenplatten hinabfallen, bin ich geneigt anzunehmen, dass sich diese 
frei gewordenen Zellen in jenem Baume zusammen gruppirt haben. Nach 
der Angabe A. Shipley's tragen diese Zellen zur weiteren Bildung der 
Seitenplatten bei, wie ich sie auch schon in meiner früheren Arbeit 
bestätigt habe. Da in späteren Entwickluugsstadien, aber, mehrere 
mitotischen Figuren im eigentlichen Mesoderm selbst zu beobachten 
sind, scheinen die ventralen Partien des Mesoderms einzig und allein 
durch das Wachstum der Seitenplatten vervollkommnet zu werden, so 
dass die Zellen Qiner anderen Herkunft mit derselben nichts zu tun 

haben. S. Hatta. 

* 

Zoological Society of Tokyo. — The monthly meeting of the Society 
for September was held in the lecture room of the Zoological Institute 
of the College of Science, Imp, Univ., at 2 P.M. Saturday the 18th. 
The first part of the meeting was occupied with the election of officers 
for the ensuing year. The following gentlemen were elected : 

President. Prof. I. Ijima. 

Secretary. Mr. T. Aida. 

Librarian. Mr. S. Ikeda. 

Treasurer, Mr. M. Namiyb. 

Prof. MiTSüKüRi then read a paper "On the Occurrence of Spharo- 
ihuria bitentacidata, Ludw. and Ilyodœmon Ijimai, sp. n. in the Sea of 
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Sagami." The substance of the paper is found elsewhere in the present 
issue. 

Personal News. 

Mr. JiUTA Hara has been appointed Professor of Zoology in the 
Agricultural College of Sapporo. His address hereafter will be Agricul- 
tural College, Sapporo, Hokkaido. 

Dr. AsAJiRO Oka has removed as Professor of Zoology to the^ 
Higher Normal School of Tokyo. His place in Yamaguchi has been 
taken by Mr. Masamaru Inaba, hitherto in Mayebashi. 

Prof. MiTSöKüRi has been 'delegated by the Imperial Government 
to the Seal Conference in Washington. After the Conference he will 
spend some months elsewhere in America and in Europe. 
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List of PablicatioiLs tmmi ii exekaige for tke Aiiotitioies util (kttber, 
1897, arranged alpkabeticall; aeeerdiig U Aitkors or Soeieties. 

Allis, E. Ph. — Tbe Cranial Muscles and Cranial and First Spinal Nerves in Amia 

calva. 
Carnoy, J. B., et Lebrun, H. — La fécondation cliez TAscaris mégalocephala. 
Deutschen Gesellschaft für Natur- u. Völkerkunde Ostasiens, Mitteilungen der. 

Hfte. 1, 5, 9, 10, 11, 18, 46, 48, 49, 52, 59. 
DuERDEN. J. E. — The Actinariau Family Aliciidœ. 
Hartlaüb, Cl. — Beiträge zur Meeresfauna von Helgoland. X. Die Hydromedusen 

Helgolands. II. Bericht. 
Jamaica, Journal of the Institute of. Vol. II, No. 4. 
Manchester Microscopical Society, Transactions and Annual Report etc. of, for 

1896. 
Naturhist. Forening i Kjobenhavn, Videnskabelige Meddelelser fra den, for 1896. 
Natuurkundig Tijdschrift voor Nederlandsch Indie. Deel LVI. Neg. Ser. Deel V. 
Ditto, Alphabetisch Register van, op Deel I — XXX & Deel XXXI — L. 

^, Naamregister van, op Deel I — XXX. 
Nebraska, Calender of the Univ. of, for 1896-97. 
Nmth Carolina, Catalogue of the Univ. of, for 1896-97. 
Novitates Zoologie». Vol. IV. Nos. 1 & 2. 

Hocietà Romana per i Studi zoologici, Bolletino della. Vol. VI, fase. I e II. 
Smithsonian Institution, Publications of. May, 1896. 
Spkjîsel, J. \V. — Bemerkungen zum Aufsatz von N. Nassanow über die Exkre- 

tionsorgane der Ascariden in No. 588 des Zoolog. Anzeigers. 
Waitenwyl, C. B. v. — Monographie der Stenopehnatiden u. Gryllacriden. 
WiLDBMAN, E. de. — Prodrome de la Flore algologique des Ihdes Néerlandaises. 



List of lames to wkiek tke Annotationes are regularly sent 

Africa. 




Cftpe Town. 
South African Museum. 

Argentine Repubuc. 
iittfttos Ay res. 
Booiedad Cientifìca Argentina. 

Austria-Hungary. 
Kftlional-Museum der Kgl. Franz- 



Josephs-Universitat. 
Budapest. 

Zoolog, u. Vergleich-anatomisches 

Institut. 
Zoolog. Institut d. Kgl. Ungar.- 
Josephs- Polytechnikum. 
Czernowitz. 

Zoolog. Institut der Universität. 
Graz. 

Zoolog.-Zootomisches Institut. 
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Innsbruck. 

Zoolog. Institut. 
Klausefiburg, 

Medic.-natorwiss. Gesellsdiaft. 

Zoolog. Institut d. K. Franz- 
Joseplis-Univ. 
Krakau, 

E. k. Akademie d. Wissenschaften . 

Zoolog. Institut. 
Lemberg, 

Zoolog. Museum. 
Prag, 

Zoolog. Institut. 

Bölmiische Gesellschaft d. Wis- 
senschaften. 
Wim. 

K. k. Akademie d. Wissenscliaften. 

K. k. Zoolog.-botan. Gesellschaft. 

Zoolog.-vergleich.-anatom . Institut. 

Zoolog. Abteilung d. k. k. natnr- 
hist. Hofmuseums. 

AüSTBALIA. 

MelbournSf VictoHa, 

Univ. of Melbourne. 
Sydney f New South Wales. 

Univ. of Sydney. 

Linnasan Soc. of N. S. W. 

Belgium. 
Bruxelles, 

Musée royal d'iiist. natur. de Bel- 
gique. 
Société royale Linnéenne de 
Bruxelles. 
Gand. 

Musée zoolog. ^ 

Liège, 

Institut zoolog. 
Louvain, 

Cellule, Kedactiou de la, Chez M. 

le Prof. Carnoy. 
Institut zoolog. 



Brazil. 

Rio de Janeiro. 

Museu nacional. 
Sao Paulo. 

Musen Paulista. 

British India. 
Bombay, 

Univ. of Bombay. 
Calcutta, 

Medical College. 
Madras. 

Univ. of Madras. 

Canada. 

Montreal,. 

McGill College. 
Toronto. 

Univ. of Toronto. 

Chili. 

Santiago. 
Deutscher wissensçh. Verein. 
Société scientifique du Chili. 

China. 
Shanghai. 

Musée de Zikawei, près Shanghai. 

Denmark. 

Kjöbenhavn, 

Naturhistorisk Forening. 
Zoolog. Museum. 

Deutschland. 
Vide Germany. 

England. 
Vide Great Britain & Irbland. 

France. 
Bordeaux, 

Société linnéenne. 
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'dull. 

Soc. liiiDéenne de Normandie. 
Clermont- Ferrami. 
Faculté des sciences. 

'Grenoble. 

Soc. de statistique des sciences 
iiatiir. et des arts iudnstriélles d. 
départ, de l'Isère. 

Lille. 
Laboratoire de Zoologie. 

J^yons. 

Association des amis d. se. natur. 

.Marseilles, 

Académie des sciences, belles lettres 
et arts. 

Montj)éllier. 

Académie des sciences et lettres. 

Menton. 

Allis, Laboratoire de M. E. Ph. 

J^ancy. 

Laboratoire zoolog. de la Faculté 
d. sciences. 

Nantes, 
Soc. d. se. natur. de Touest de la 

France. 
Pans. 

Institut Pasteur. 

Laboratoire d'histologie de la 

Faculté de Medicine. 
Laboratoire de zoologie de la 

Faculté des sciences. 
Muséum d'b istorie naturelle. 
S. Altesse serenissime Prince de 

Monaco. 
Soc. de Biologie. 
Soc. zoolog. de France. 

Rouen. 

Soc. des se. naturelles. 
Toulouse, 

Soc. de l'histoire naturelle. 



Germant. 

Berlin. 

Anatom. Institut, II. 

Kgl. Akademie der Wissenschaften. 

Zoolog. Institut. 
Bonn. 

Anatom. Institut. 

Naturhist. Verein d. prens. Rheiu- 
laude, Westfalens u. d. Regie- 
rungsbezirks Osnabrück. 

Zoolog. a. Yergl.-anatom. Institat. 
Braunschweig. 

Naturwissenschaft!. Eundschau, 
Redaktion der. 
Breslau. 

Anatom. Institut. 

Zoolog. Institut. 

Dresden, 
Kgl. zoolog. XX. anthrop.-ethnogr. 
Museum. 

Erlangen. 

Biologisches Gentralblatt, Redak- 
tion bei Herrn Prof. Dr. Rosen- 
thal. 
Zoolog. Institut. 
Frankfurt am Main. 

Senckenberg. Institut u. Museum. 

Freiburg, i, Br, 
Anatom. Institut. 
Zoolog. Institut. 

G lessen. 

Anatom. Institut. 

Deutsche zoolog. Gesellschaft bei 

Herrn Prof Dr. J. W. Spengel. 
Zoolog, u. Yergl.-anatom. Institut 

Göttingen. 

Anatom. Institut. 

Zeitschr. f. wiss. Mikroskopie, Re- 
daktion bei Herrn Prof. Dr. W. 
J. Behrens. 

Zoolog.-zootom. Institat. 
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Oreifswald. 

Anatom. Institut. 

Zoolog. Institut. 
Halle a. S. 

Anatom. Institut. 

Zoolog. Institut. 
Hamhitrrf. 

Naturliist. Museum. 
Hannover. 

Naturliist. Gesellschaft. 
Heidelberg, 

Anatom. Institut. 

Zoolog. Institut. 

Zoolog. Centralblatt, Redaktion 
bei Herrn Dr. A. Scbuberg. 
Helgoland. 

Kgl. Biolog. Anstalt. 
Jena. 

Anatom. Institut. 

Anatom. Anzeiger, Redaktion bei 
Herrn Prof. Dr. Karl v. Bardele- 
ben. 

Zoolog. Institut. 
Karlsruhe. 

Naturwiss. Verein. 
Kiel. 

Anatom. Institut. 

Zoolog. Institut. 
Königsberg. 

Anatom. Institut. 

Zoolog. Institut. 
i^pzig. 

Anatom. Institut. 

Carus, Herr Prof. Dr. J. V. 

Egl. Säclisiscbe Gesellschaft, d. 
Wissenschaften. 

Zoolog. Institut. 
Marburg, 

Anatom. Institut. 

Gesellschaft zur Beförderung d. 
gesamten Naturwissenschaft. 

Zoolog. Institut. 



Metz. 

Société d'hist. natur. de la Moselle. 

Verein für Erdkunde u. Naturwis- 
senschaft. 
München. 

Anatom. Institut. 

Gesellschaft f. Morphologie u. Phy- 
siologie. 

Zoolog. Sammlung. 
Münster i. Westfalen. 

Westfälischer Provinzialverein f. 
Wissenschaft u. Kunst. 
Plön. 

Biologische Station. 
Rostock. 

Anatom. Institut. 

Zoolog. Institut. 
Strassburg. 

Anatom. Institut. 

Gesellschaft f. Wissenschaft, Land- 
wirtschaft u. Kunst. 

Zoolog. Institut. 
Tübingen. 

Zoolog. Institut. 
Wiesbaden. 

Nassauischer Verein f. Naturkunde. 
Würzburg. 

Anatom. Institut. 

Physikalisch-modicin. Gesellschaft. 

Zoolog. Institut. 

Gbbat Britain à Ireland. 

Aberdeen. 

Natural History Museum. 
Bangor. 

University College of North Wales. 
Belfast. 

Queen's College. 
Birmingham. 

Birmingham Nat. Hist. & Pliilo- 
soph. Society. 
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Bristol. 

University College. 
Cambridge, 

Balfour Library. 
Cardiff, 

University College of Sotitli Wales 
k Monmouthshire. 
Cork. 

Queen's College. 
Dublin, 

Univ. College. 

Univ. of Dublin. 
Dundee. 

Univ. College. 
Edinburgh. 

Royal Society of Edinburgh. 

Zoolog. Museum. 
Glasgow. 

Laboratory of Nat. Hist. 
Leeds, 

Yorkshire Naturalists* Union. 
Liverjpool, 

Biological Dep*t. 

Liverpool Biolog. Society. 
London. 

Howes, Prof. G. B. 

Linnœan Society. 

Nature, Editor of. 

Natural Science, Editor of. 

Nat. Hist. Museum, South Ken- 
sington. 

Royal Asiatic Society. 

Royal Microscopical Society. 

Royal Society. 

Royal College of Science. 

University College. 

Zoological Society. 
Manchester. 

Manchester Microscopical Society, 

Owens College, Zoolog. Dep*t. of. 



Sottingham, 

Nottingham Naturalists' Society. 
Oxford, 

Biolog. Dep't. of the University. 
Plymouth, 

Marine Biolog. Ass. of the United 
Kingdom, Laboratory of the. 
St, Andrews, 

University. 
Tring. 

Zoolog. Museuro. 

Holland. 
Amsterdam, 
Kon. Zoologisch Genootschap^'Nat. 

Artis Magistra." 
Zoologisch Laboratorium eu Muse- 
um. 
Groningen. 

Zoolog. Institut van Rijks-Univ. 
Helder, 

Zoolog. Station. 
I Leiden. 

I Zoolog, en zootom. Laboratorium. 
I Rotterdam, 

Nederlandsche Dierkundige Ver- 
! eeuiging. 

' Utrecht. 
I Zoolog. Museum en Laboratorium. 

Hungary. 

i 

I Vide AUSTRIA-HUNOABY. 

t Ireland. 

Vide Great Bro-ain & Ireland. 
Italy. 
Bologna. 

Gabinetto di zoologia di R. Uni- 
versità- 
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Cagliali, Sardegna. 

Laboratorio e museo di zoologia ('e 
d'anatom. comparala di B. Uni- 
versità. 
Firenze^ 

B. IfoMo di storia natnr. 
Genova, 

Museo zoologico. 
Messina, 

Gabinetto di aoolog.^ anat. oomp. e 
Fisiologia. 
Modena, 

Instituto di zoologia ed anat. OMnp. 
Napoli. 

Società, dei naturalisti. 

Station e zoologica. 
Padova. 

Instituto di zoolog. ed anat. comp. 
Palermo. 

R. UnÌTersità. 
Pisa. 

Gabinetto zoologioo^zootomica 
Homa. 

Gabinetto di zoolog. di E. Univer- 
sità. 

B. Accademia dei Lincei. 

Società per gli studi zoologici. 
Toiino. 

B. museo zoologico. 

Japan. 
'Pokyo, 
Asiatic Society of Japan. 
Béut&cbe Gesellschaft f. natur- und 
Völkerkunde Ostasiens. 

Java. 
Batavia. 
Koninküjke Natuurkundige Vere- 
eniging in Nederlandsch Indie. 

Bwtenzorg. 
Jardin botanique. 



Malacca. 
Singapore, 

Baffles Museum. 

Mœuco. 
Mexico. 

Museu nacional. 

New Zealand. 
Chiistchnrch. 
Canterbury College, New Zealand 
Univ. 
Dunedin (Otago), | 

' Univ. of Oti^o. 

NOBWAY. 

Bergen. 

Museum. 
Christiana. 

Zootomisk Institut. 

POKPBOAL. 

Coimhra. 
Museo zoologico de Univet^idade. 

, PmuppiNE Islands. 
Manilla. 
Beai y Pontificia Üniversidade de 
Santo Tomai. 

BOUMANIA. 

Bukarest. 

Institul de Morphologie. 

BussiA. 

Charkow, 

Zoolog. Museum d. kais. Univ. 
Dorpat (JurjewJ. 

Zoolog. Museum d. kais. Univ. 
Helsingfors, 

Zoolog. Mus. d. kais. Alexanders- 
Univ. 
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Kasan. 

Zoolog. Cabinet a. Mus. d. Eaia. 
Wladimir-UniT. 
Moskav. 

Société impér. des naturalistes de 
Moscou. 
Odessa, 

Kais, nenrussische Univ. 
Tobolsk, 

Museum. 
Tomsk, 

Zoolog. Institut d. kais. Univ. 
Warschau, 

Zoolog. Cabinet u. Labor, d, kais. 
Univ. 

SOOTLAKD. 

Vide Great Britain & Ibbland. 

Siberia. 
Vide Russu. 

Spain. 
Madrid, 
Facultad de ciencias. 

Sweden. 
Ltmd, 

Zoologiska Museum. 
Stockiwlm, 

Naturhist. Riks-Museum. 

Zootomiska Institutionen. 
IJpsala, 

Zoologiska Museum. 

Switzerland. 
Basel, 

Zoolog. Institut. 
Dem, 

Naturforscbende Gesellschaft. 

Zoolog. Institut. 
Geneve. 

Laboratoire d'anat. comp, et de 

microscopie. 



Musée d*hist. natur. 
NêuehâUL 

Société des aoiences nator. 
Zünch, 

Concilium bibliograpbicum. 

Zoolog.-vergl.-ani^ Laboratoriom. 

United States op Ajcsbioa. 

Ann Arbor, Mich. 

University of Michigan. 
Austin, Texas, 

Univ. of Texas. 
Baltimore, Md, 

Johns Hopkins Univ. 
Berkeley, Cal, 

University of California. 
Boston, Mass. 

. Public Library of the City. 
Champaign, III, 

State Lab. of Nat. Hist. 
Chapel HiU, N. C, 

Univ. of North Carolina. 
Chicago, III. 

Univ. of Chicago. 

Watase, Dr. S. 

Whitman, Prof. C. 0. 
Hanover, N. H, 

Dartmouth College. 
Ithaca, N. Y. 

Cornell University. 
Lincoln, Nebr, 

Univ. of Nebraska. 
New Haveii, Conn, 

Yale University. 
New York City, 

Columbia Univ., Biolog. Dep't of. 

N. Y. Academy of Sciences. 

Science, Editor of. 
Palo Alto, Cal. 

Leland Stanford Univ. 
Philadelphia, Penn. 

Academy of Nat. Sciences. 
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American Pbilosopbioal Sooi^t^. 

American Naturalist, o^ Prof, 
t'razer. 
PHncetcn, N, J^ 

Princeton College. 
Providence^ KL 

Brown University. 

San Francisco^ Cai, 

Oatlifòmia Acad. of Sciences. 
Saleniy Mass, 

Morse, Prof. E. 8. 
Washington, D, C. 

Biological Society of Washington. 

Microscopical Publishing Co« 



National Acad. of Sciences. 

National Museum. 

Smithsonian Institution. 

Stejneoeb, Dr. Leonhard. 

U. S. Sorgoon-General's Office. 
WilUamsUnmif Mass. 

Williams Collège. 
Worcester, Mass, 

Clark University. 

West Indies. 
Kingston, Jamaica. 
lüstitute of Jamaica. 



list of Poklieatif H8 immi by tke Zookgieal Society of 
Tokyo before the ksoe of tke Aiiotationes. 

1. BoUetino della Società Bomana per gli studi Zoologici. Complete 

vol. Ill (1894); vol. IV (1895); vol. V. (1896). 

From the Society. 

2. Bulletin de la Société de France. Complete vol. XX (1895). 

From the Society. 

3. Bevue des Sciences Naturalles à St-Petersbourg. Complete vols. 

for 1890, 1891, 1892, and 1893. 

From the Publisher. 

4. Comptes rendus des Sciences de la Société Imperiale des Naturalistes 

de St-Petersbourg. Nò. 7 and 8 for 1895, No. 1-5 for 1896, 
No. 1 for 1897. 

From the Society. 

5. Travaux de la Société des Naturalistes de St-Petersbourg, Section 

de Zoologie et de Physiologie. Complete vols, for 1894 and 1895. 

From the Society. 

6. Travaux de la Société des Naturalistes de St-Petersbourg, Section 

de Botanique. Vols, for 1894 and 1895. 

From the Society. 

7. Travaux de la Société des naturalistes de St-Petersbourg. Section 

de Geologie et de Mineralogie. Vols. XXIII and XXIV for 
1895 and 1896, and No. 2 of vol. XXI. 

From the Society. 
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8. Actes de la Société Scientifique do CHiK. 
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A Summary of Japanese Cicadidse with 
Description of a New Species. 

By N. Natsumura. 

Entomological Laboratory, Agricultural College, Sapporo. 
ÌFith PL I. 

Japan is very rich in insect life. Cicadidœ, as well as many others 
of the hexapod tribe, are found here, and the following sixteen species 
are well known in this Empire. The species peculiar to Japan are 
marked with a star. 

1. Platy pleura repanda, Fabr. 

2. *Grapsaltria colorata. Stai. 

8. *Gosmopsaltria opali/era, Walk. 

4. Pomponm vmcidaticollis, Motsch. 

5. "^Poìfìponia japonensisy Dist. 
G. Leptosaltria tuberosa, Sign. 

7. ^Terpnosia Pry eri, Dist. 

8. "^Terpnosia nigrocosta, Motsch. 

9. Cryptotympatia fascialis. Walk. 

10. Cryptotympaiia pustulata, Fabr. 

11. ^Cicadaßamniata, Disi. 

12. ^Cicada bihammata, Motsch. 
18. Cicada clara, Motsch. 

14. Cicada vactia, Oliv. 

15. *Melampsaltria radiator, ühler. 

16. *Melamp8altria yezoends, sp. no v. 
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1 M. MATSÜMÜRA. 

Of about 330 species of the described Cicadidœ in the world, fifteen 
are known to occur in Japan ; but owing to insufficient descriptions I am 
Very tîoubtful whether nos. 13 and 14 are not merely synonymic names 
or alto^^ther different species. Of the sixteen species mentioned above 
uos. fi, 7, 8, 10, and 15 are confined to the Main Island ; and the genus 
GraptosaUria is peculiar to Japan. 

1. Platypleura Kœmpferi (fig. 1, a, b). 

Vdtigonia KœmpferU Fabrioiue. Ent. syst. 1794. 

ikada Kœmferi, Walk. List Horn. 1850. 

l*Uty pleura Kœmpferi^ Bu ti. Cist. Eut. 1874. 

Hatypleura hyalino-limbata. Sign. Bull. Soc. Ent. Fr. 1881. 

PttitypUura fuscangulis, Butl. Cist. Ent. 1874. 

I'liis is a very common insect in Japan and is known as ni-iii zemi. 
Itn dej^cL'iption given by Mr. L. Distant in his Monograph of Oriental 
CicaditUu is as follows : — 

*' Head, pronotum, and mesonotiim dull ochraceous ; head with 
Lbo Iblluvving black markings : — a narrow transverse fascia on front, a 
traiiiäVtsiBe fascia between eyes, forming a spot at area of oceUi, 
GOiitiritietl on inner margin of eyes, two small discal spots, and a 
faaciatti spot anteriorly and posteriorly, the oblique furrows and the 
lateral dilated margins black ; mesonotum with 4 obconical spots on 
aiiteriui' margin (the central ones shortest), a lanceolate discal spot 
mudi widened posteriorly and a spot in front of each anterior angle of 
the basal cruciform elevation, black. Abdomen black, the tympanal 
coverin ^ïi and posterior segmental margins dull ochraceous, head 
benaatb, sternum, and legs dull ochraceous; central sulcation and 
posterior margins to face ; a fascia between eyes and face, some obscure 
sternal spots, and a spot at base of operculum, black ; abdomen beneath 
bltiekiï^b, with the posterior segmental margins ochraceous. Tegmina 
with aljoiit the basal half opaque and creamy ochraceous, costal membrane 
witli two fuscous spots, and the following fuscous fasciee : — one basal, 
une oliliqiie, passing through centre of radial area and terminating at 
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apex of lower ulnar area, and a broad, waved, and irregular fascia com- 
mencing at apex of radial area and united with the preceeding fascia at 
apex of lower ulnar area ; between the second and third fasciae are some 
small fuscous spots and a semihyaline spot near end of radial area, and a 
similar spot in lower apical area, remainder of tegmina hyaline, with a 
broad subapical fuscous fascia extending to apex of third ulnar area^ an 
apical fuscous spot and some irregular small fuscous spots on the apices 
of longitudinal veins to apical areas. Wings dark fuscous, overlapping 
at centre, outwardly convex, but somewhat oblique at their lateral 
margins ; the face is considerably compressed with the central sulcation 
broad and somewhat deep." 

Long. excl. tegm. 21-22 mm. Exp. tegm. 65-73 mm. 

Hab. — China and Japan. 

This beautiful insect is found all over Japan from the Kurile Islands 
ill the north to Eyuku in the south, and from the variegated coloration of 
its wing is very familar. It comes out early in June and its monoton- 
ous ni-ni sound is heard until the end of September. Its voice is 
heard from morn till night, and it always remains in the same place 
imless disturbed by an enemy. Its pupal covering is easily dis- 
tinguished from that of other species particularly by some earth always 
adhering to it. According to L, Distant this species is entirely 
confined to Japan and China. I sent a specimen of this insect some 
years ago to Mr. L. O. Howard, entomologist to the Agricultural 
Department of the United States and by his kindness it was handed on 
to Prof. UilLER, president of the Maryland Academy of Sciences. It 
was by him identified as Platypleura repanda, Linn, of Europe and 
Asia ( fig, 2, a, b). Ninteen specimens of this insect sent to the Columbian 
Exposition by Mr. Nawa, under the name of Prof. Mitsüküri, have also 
been identified as P. repanda, L. It is doubtful whether it is after all 
the real repanda, because the Japanese insect is not only smaller in size 
but also, according to the description and figures given by Mr. Distant 
in his classic work, it differs much in its marking. However I have 
placed this species on the plate for reference. 
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4 M. MATSUMÜRA. 

2. Graptosaîtrin colorata (fig. 3, a, b). 

Graptosaltria colorata, St&l. Berlin. Eut. Zeit. 1865. 

This species is peculiar to Japan, and the only known representa- 
tive of the genus. It is very common on the Main Island and in Ryukyu, 
but much less so in Hokkaido. It is commonly known as aburazemL 
Its description is as follows : — 

" Head black ; apex and base of front, anterior lateral margins, 
a small spot behind eyes, and two large discal spots to vertex 
castaueous ; ocelli and eyes ochraceous. Pronotum castaueous, the 
anterior and posterior margins, and two narrow centi*al longitudinal 
fasciae, blackish ; extreme lateral margins castaneous. Mesonotum 
black, with 2 faint obconical spots at centre of anterior margin ; in some 
specimens there are a few castaneous spots ; cruciform elevation casta- 
neous, with its centre and apical angles black. Abdomen above black. 
Body beneath ochraceous, mottled with dark castaneous and blackish ; 
opercula dull ochraceous, the outer margin and a subapical fascia 
castaneous, a small pale spot near apex of lower apical area." 

Long. excl. tegm. 30-37 mm. Exp. tegm. 92-1 18 mm. 

The females of this species are invariably larger than the males, 
j mit contrary to what is known in the other species; and on examina- 
tion each contains, according to Mr. Nawa, on the average 349 long^ 
sli;^btly curved eggs. It cries from morn till night, but chiefly towards 
evening at sunset. It continually changes its place ; sometimes resting 
upon the telegraph-pole ; sometimes on the fence and at others on 
bamboos, etc. This, like the preceeding species, is very common and is 
etsily distinguished by its reddish brown wings. 



3. Cosmopsaltria opaUfera (fig. 4, a, b). 

Dundubia opali/era. Walker. List Horn. 1850. 
Cotinnpialtria opali/era. Diet. Monog. Orient. Cicad. 1890. 



^ 



This small species is also peculiar to Japan, and is commonly known 
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as tsukutsukuböshi. Its ground color is black, while the yellowish green 
markings differ very much according to individuals. Its description is 
as follows : — 

" Head and thorax above ochraceous ; head with its lateral 
striations and a spot near base of front, the area of the ocelli, and a large 
irregular lateral fascia in front of eyes, black ; pronotum with two 
central black fasciœ somewhat hour-glass shaped, the furrows, a spot near 
each lateral angle of posterior margin, and the extreme lateral margin, 
black ; mesonotum with five large black fasciate spots, of which two are 
obconical with their bases on the anterior margin, one large central 
and subtriangular, and one somewhat broken occupying each lateral 
area ; abdomen above blackish, the tympanal coverings ochraceous. 
Head beneath sternum, legs, and opercula ochraceous ; apices of anterior 
femora, the apices of the tibiœ and tarsi, the transverse striations 
and longitudinal sulcation to face, and the margins of the opercula 
black ; abdomen beneath castaneous, apex pitchy. 

" Tegmina and wings pale hyaline, the venation brownish ; tegmina 
with the costal membrane brownish-ochraceous, the transverse veins at 
the bases of the second and third apical areas fuscated. The opercula 
are short, narrowed and angulated at apices, and reach the third ab- 
dominal segment. 

" Long. excl. tegm. ^30 mm. Exp. tegm. 82 mm." 

It comes out in late summer or early autumn, and for this reason 
the Chinese call it " winter cicada,*' it being the forerunner of winter. 
It is very hard to catch on account of its agility, but at the time of 
oviposition it seems to become very sluggish. Its screamings are heard 
at first far up on high trees or in mountain regions, but gradually it 
comes down, and abounds near human habitations and so becomes 
familiar to all. 

In Hokkaido specimens are much smaller and the species is here 
more local, it specially prefering regions where willows abound, the 
latter being probably its food plant. 

Digitized by VjOOQIC 



6 M. MATSIJMÜRA. 

4. Pomponia maculaticollis (fig. 5, a, b). 

Cicada maculaticoUif, Motschuleky. Bull. Soc. Nat Mose 1866. 
Pomponia Maeulaticollit, Dist. Monog. Orient. Cicad. 1891. 

This is an alpine insect, bat in Tokyo it is often found near houses 
and is as famihar as the former species. It is commonly known as 
mimmin zemi, deriving its name from the tone of its cry. It is generally 
distributed throughout Japan, and is also common in China, where it 
presents a slight variation in color. Description as follows : — 

** Head, pronotum, and mesonotum greenish-ochraceous. Head 
with the transverse striae to front, the area of the ocelli, a larger spot at 
inner margins of eyes, posterior margins of eyes, and a transverse linear 
spot at anterior angles of vertex, black. Pronotum with two central 
linear fasciœ, sinuated and ampliated anteriorly and posteriorly, a discal 
spot on each side, the furrows, two transverse spots on outer margin, 
and the extreme lateral and posterior margins, black. Mesonotum with 
two central obconical spots, followed by some irregular markings on 
each side of disk, a small rounded spot at anterior angles of basal cruci- 
form elevation and two central lines on disk of same, black. Body 
beneath and legs greenish ochraceous ; transverse striae to face, inner area 
of eyes, central line to and apex of rostrum, femoral streaks, bases and 
apices of tibiae, outer and posterior margins of opercula, and basal halves 
of abdominal segments, black. 

*' The opercula are broad, convex and overlapphig ; the face has a 
faint central longitudinal sulcation, and the rostrum extends to the 
posterior coxae. 

"Long. excl. tegm. 40-43 mm. Exp. tegm. 120-123 mm." 

Hab. — Japan and China. 

It is very common in August, coming out quite late among cicadas, 
and like the preceding species is somewhat difficult to catch. 

5. Pomponia japonensis (fig. 6, a, b). 
Pomponia japonensis, Distant. Monog. Orient. Cicad. 1892. 

This species very much resembles Pomponia fusca, Olivier of 
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continental India, only differing in the opercula being widely divided aud 
not meeting at the inner side, and also by the rostrum only reaching the 
posterior coxae, while in the species of Olivier it extends to the basal 
segment of the abdomen. Its description is as follows : — 

'* Head, pronotum, and mesonotum greenish-ochraceous. Head with 
the anterior margins of front, an irregular central fascia to vertex 
enclosing the ocelli, a large spot on inner side of eyes, and the anterior 
lateral angle of vertex, dark olivaceous. Pronotum with a broad central 
longitudinal fascia, two large oblique spots on each lateral area, and a 
spot on the lateral margin, brownish olivaceous, mesonotum with seven 
brownish-olivaceous spots ; two sinuate central ones, and a long spot on 
each lateral area, two small spots of the same color in front of each anterior 
angle of the basal cruciform elevation. Abdomen pale castaneous with 
ochraceous pilosity. Head beneath, sternum, legs and opercula pale 
greenish ; upper and apical areas of face, a spot near apices of femora, 
apices of anterior and intermediate tarsi, apex of rostrum and a 
triangular spot between the intermediate and posterior coxœ, dark- 
fuscous. Abdomen beneath dark ochraceous. 

*' Tegmina and wings pale hyaline; tegmina with the costal mem- 
brane greenish, transverse veins at the bases of the second, third, fourth, 
fifth, seventh and eighth apical areas infuscated, and a marginal series of 
small fuscous spots situated at the apices of the longitudinal veins to 
apical areas ; the venation is otherwise ochraceous, sometimes replaced 
by black ; basal cell and claval margin brownish-ochraceous. Wing with 
the venation brownish-ochraceous ; claval margin darker in hue. 

'* Long. excl. tegm. ^ 36 mm. Exp. tegm. 88-92 mm.*' 

This beautiful species is also peculiar to Japan and is known 
commonly as higurashi or kanakana zemi ; the latter name being derived 
from its screamings. It is an alpine insect, many living in deep forests 
where sunlight does not penetrate. Its voice is heard especially at sun- 
rise and sunset. In Hokkaido it is very common near dwellings and is 
the earliest cicada we meet with. It cries from morn till night with its 
peculiarly accented tone. 
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6. Leptosaltria tuberosa (fig. 7, a, b). 

Cicada tuberosa, Signoret. Ann. Soc. Ent. Fr. 1847. 
Dunduhia tuberoia. Walk. List Horn. 1850. 
Leptosaltria tuberosa, Stil. Beri. Ent Zeit. 1S66. 

This is a somewhat rare insect resembling the haruzemi in its 
general features, but differs from it iu the smallness of its head, the 
lateral margins of the pronotum being distinctly toothed, and the second 
and third ventral segments in the male being furnished with distinct, 
lateral tubercules. Description as follows : — 

" Body above brownish ochraceous ; head with some lateral curved 
fasciae to front, some oblique fasciae to vertex, area of ocelli and basal 
margin blackish ; pronotum with two central blackish longitudinal line«, 
the anterior margin, the edge of lateral margin, and a spot near each 
lateral area blackish, posterior margin greenish or ochraceous ; mesone- 
tum with the following bkbckish markings : — a narrow central longitudi- 
nal fascia, on each side of which is a short curved fascia ; these are 
followed by a short triangular spot in front of the basal cruciform 
elevation, and a fascia on each lateral margin uniting with the preceding 
fascia at base. Abdomen with the segmental margins blackish. 

'' Tegmina and wings pale hyaline, the venation brownish; tegmina 
with the costal membrane brownish, a blackish spot at base of upper 
ulnar area, the transverse veins at the bases of second, third, fifth and 
seventh apical areas infuscated, and a submarginal series of small fuscous 
spots placed near the apices of the longitudinal veins to apical areas. 

" Opercula small, situated wide apart, their apices broadly convex. 

" Long. excl. tegm. ^ 27-32 mm. Exp. tegm. 72-79 mm." 

This is quite a widely distributed species known also in continental 
India, Java, and other places. I have never seen it in this Empire and 
only know of its existence here from figure and description. I am not 
able therefore to describe its character. 

7. Terpnosia Pry eri (fig. 8, a, b). 

Terpnosia Pryeri, Distant. Monog. Orient. Cicad. 1892. 

Digitized by VjOOQIC 



JAPANESE CICADID^. 9 

**^. Head black, thickly greyishly pilose with two ochraceous 

spots on posterior margin. Pronotiim ochraceous, thickly pilose with 

--two central longitudinal fasciae, a curved linear spot on each side of disk, 

the fissures and the inner lateral and posterior margins black ; a fuscous 

spot on lateral margins at posterior angles, and a small central black 

-spot on posterior margin. Mesonotum dark ochraceous, with four 

-obconical black spots, — the central pair shortest — a central lanceolate 

black spot extending from the cruciform elevation to near anterior 

margin, and a very small spot on anterior margin between the outer 

obconical spots. Abdomen pale castaneous, the posterior segmental 

-margins — widest at centre — black. Body beneath ochraceous, thickly 

pilose ; striations to face and sometimes fascial disk, apices and some- 

' times under surface of femora, bases of tibiae, apices of tarsi, sternal spot 

and extreme base of abdomen, black. 

" Tegmina and wings pale hyaline, the venation ochraceous or 
/fuscous ; tegmina with the costal membrane ochraceous ; the transverse 
veins at the bases of the second, third, fifth and seventh apical areas 
-infuscated. 

" The rostrum reaches the posterior coxae ; the face is obscurely 
sulcate and striate. 

" Long. excl. tegm. ^ 27 mm. ; $ 22 mm. Exp. tegm. ^ 67 
mm.; $ 64 mm." 

This is also a species peculiar to Japan and appears to be quite 
local in its occurrence, not being found in the southern provinces. It is 
commonly known as haruzemi or matsuvmshi; the former name on 
account of its early appearance, and the latter on account of its always 
diving on pine trees. Its coloration much resembles pine bark, and its 
cry is often heard near dwellings, but it is very diflScult to see. 
It comes out in spring and its nearly monotonous sound of jiwa-jiwa 
jnay be heard from a good distance ofif. 

8. Terpnosia nigrocosta (fig. 9, a, b). 

Cicada nigrocosta, Motschulsky. Bull. >Soc. Nat. &I06C. 1866. 
Terpnosia nigrocosta. Distant. Monog. Orient. Cicad. 1892. 
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10 M. MATSUMURA. 

" ^. Head ochraceous, marginal striaiioDs to front and the whole 
of vertex— -excladiag two small spots near eyes and two basal spots — 
black. Pronotam blackish ; the lateral and posterior margiiis, a 
central longitudinal fascia, and some discal macular markings, 
ochraceoas ; extreme edges of posterior and lateral meürgius, with three 
marginal spots near each lateral angle and a central basal marginal spot 
black. Mesonotuni ochraceous with a large central fused spot, an 
irregular fascia on each lateral area, and a large spot in front of the 
basal cruciform elevation, black. Abdomen pale castaneous, with greyish 
tomentose lateral markings, the base, — narrowly — the ajrical segment 
and areal appendage, and a lateral series of segmental spots, blackish. 
Body beneath ochraceous ; a central fascia and transverse striations to 
face, sternal spots, opsrcula, femora, anterior tibiaa, base of posterior 
tibiœ, base and apax of anterior and intermediate tarsi, and margins of 
the apical segment, black or blackish. 

'* Tegmina and wings pale hyaline, the venation mostly fuscous ; 
tegmina with the costal membrane ochraceous, its outer edge black ; the 
transverse veins at the bases of the second, third, fifth, seventh and 
eighth apical areas infuscated, a series of small marginal spots on the 
longitudinal veins to apical areas, a spot on venation at base of upper 
ulnar area and the same at apex and anterior margin of basal cell, and a 
claval streak, black. 

" The rostrum reaches the posterior conœ ; the face is very ob- 
scurely sulcated and somewhat strongly transversely striate. 

'* Long. excl. tegin. ^ 30-31 mm. ; $ 23-26 mm. Exp. tegm. 
^ 77-80 mm. ; $ 72-88 mm." 

This very much resembles the preceding species, differing only by 
its larger size, its color and the shape (best explained by figure) of its 
ûpt*rcula, the fasciated abdomen and the relative length of the first and 
second apical areas to tympana, the first in T. Pryeri being about twice as 
long as the second. It is also peculiar to Japan. It is recorded that Mr. 
Lewis, the celebrated coleopterist, first procured a good series of the spe- 
cimens of this species during his entomological journey in Japan. It has 
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been taken at Cbuzenji, Nikko, and therefore seems to be quite 
an alpine insect. I think nikköharuzemi is the proper name for it. 

9. Cryptotympana fascialis (fig. 10, a, h\ 

Cicada fascialiSf y^AÌker. List Homop., Suppl. 1858. 
Cryptotympana fascialii. Stài. Of v. Vet.-Ak. Fôm. 1862. 
Fidicina nigrofuicata^ Motsch. Bnll. Soc. Nat. Mose. 1866. 

" ç^. Body above black, sparingly and finely pilose; tympana 
castaneous, basal abdominal segment narrowly margined with greyish- 
white pile, especially at the lateral margins; eyes dull obscure 
ochraceous. Body beneath thickly clothed with greyish-white 
pile ; head, prostemum, lateral margins and a broad central fascia to 
abdomen, dull olivaceous ; anterior and intermediate legs dull olivaceous 
streaked with ochraceous, posterior legs ochraceous, femoral streaks and 
apices of tibiae olivaceous, opercula blight ochraceous ; face with a 
central longitudical fascia and the margins of head between face and eyes 
dull ochraceous. 

*• Tegmina and wings hyaline, the venation olivaceous and fuscous ; 
tegmina with the costal membrane olivaceous, the costal area blackish ; 
transverse veins at the bases of the second and third apical areas slightly 
infuscated ; base of tegmina not extending beyond basal cell (excluding 
venation) blackish ; vein beneath, lower ulnar area reddish ochraceous ; 
wings with less than basal half blackish. 

'* The opercula are about half the length of the body, subovate, 
overlapping at their central basal margin, and their apices broadly and 
convex rounded. 

" Long. excl. tegm. ^ 45-49 mm. Exp. tegm. 120-125 mm.** 

This is the largest cicada existing in this Empire, and though 
common in Okinawa, is not found in the north. I have no informa- 
tion about its character, but should like to hear about it from any one 
who has travelled in that region. I am only acquainted with its figure 
and description as given by Distant, and it is said that Pryer has 
collected it in Byuku. This species is also found in Siam and China. 
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10. Gryptotympana pusUdata (fig. 11, a, b). 

Tettigonia puttulata, Fabr. Mant. Ins. 17S7. 
Tettigonia atrata, Fabr. Mant. Ins- 1787. 
Cicada atrata. Olir. Ena Meth. 1790. 
Cicada nigra. Olir. Enc. Meth. 1790. 
Cicada puHulata, OUt. Enc. Meth. 1790. 
Cicada atrata, iSign. Bey. and Mag. Zool. 1849- 
Fidiciiia atrata. Walk. List Horn. 1850. 
Fididna bubo. Walk. List Horn. 1850. 
Cryptotympana bubo, Stil. Of?. Vet-Ak. Fom. 1872. 
Cryptotympana atrata, Stii. Ann. Soc. Ent Fr. 1861. 
Cryptotympana nigra, Stil. Hemp. Fabr. 1869. 

** ^. Body above black; eyes ochraceous ; mesonotum with 
obscure central linear pale castaneoas obconical spots, the cruciform 
elevation also castaneoas. Body beneath black ; bead with the central 
salcation, apex and lateral margins of face, the outer and posterior 
margins of opercula, margins of abdominal segments, and some scattered 
sternal spots, ochraceous. Legs ochraceous, femoral streaks and bases 
and apices of tibiœ black. 

'* Tegmina and wings pale hyaline, the venation ochraceous and 
fuscous, tegtnina with the costal membrane ochraceous, its extreme 
basal costal edge black, the post-costal area black ; less than basal third 
of tegmina (excluding venation) black ; basal cell black, with an ochrace- 
ous spot. Wings with less than basal half black. Body robust, but 
moderately elongate ; opercula not half the length of the body, their 
outer margins oblique and slightly convex, their inner margins strongly 
oblique to apices, which are broadly and obtusely angulated. 

" Long. excl. tegm. ^ 44 mm. Exp. tegm. 125 mm." 

This large insect seems to be quite a tropical form, being found also 
in the Malay Archipelago, Philippine Islands, Hongkong, and China ; 
in south Japan it is very common, but is not found in Hokkaido and the 
northern parts of the Main Island. It cries only in the morning, but not 
in the afternoon, making clamorous and deafening noise somewhat resem- 
bling the sound of sha-sha. Like the preceding species, it is easily 
distinguished from any other by its opercula being bright yellow. Mr. 
Nawa found that it deposits its eggs in the half dead branches of 
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JAPANESE CICADID^. 13^^ 

mulberry-trees, and though I have not yet found their eggs, it seems to- 
me that willow is the food plant in the south. It is commonly known. 
as kumazemi. 

11. Cicada fiammata (fig. 12, a, b). 

Cicada fiammata. Distant. Monog. Orient. Cicad. 1882. 

** Ç . Head, mesonotum and abdomen black, the pronotum red- 
dish-ochraceous. Head with a spot at base and apex of front, a spot at 
anterior angles of vertex and a spot behind eyes reddish-ochraceous ; 
eyes ochraceous. Pronotum with two slender central black fasciœ, 
narrowed, angulated and joined posteriorly ; inner edge of lateml and 
posterior margins, outer edge of posterior margin and edge at lateral 
angles, black. Mesonotum with two central obconical spots, the 
margins of which are reddish ochraceous ; the cruciform elevation 
(excepting centre and angular apices) also reddish-ochraceous. Abdomen 
with faint traces of a double longitudinal series of white pilose spots. 
Body beneath dark castaneous, the sternum thickly clothed with greyish- 
white pile ; space between eyes and face black, enclosing an ochraceous 
spot on anterior margin ; legs ochraceous. 

" Tegmina and wings hyaline, the venation ochraceous and fuscous. 
Tegmina with the base— not extending beyond basal cell — ochraceous, a 
black hnear streak extending about inner edge of costal membrane which 
is ochraceous ; transverse veins at the bases of the second and third 
apical areas, and sometimes the interior of the upper apical area, in- 
fuscated ; wings with the base narrowly ochraceous, and with an inner 
and an outer claval ochraceous streak. 

** Long. excl. tegm. $ 40 mm. Exp. tegm. 120 mm." 

This is a common insect in Hokkaido and is often found near houses. 
It comes out late in summer, especially in the month of August and 
September, a little earlier than tsukutsuku bôshi(Go8mopsaUria opali/era). 
Its cry is heard from morning till night, especially during the hottest part 
of the da^, producing a noisy peculiar ghi ghi sound, causing the listener 
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14 M. MATSÜMURA. 

at a distance to feel somewhat sleepy. It chiefly prefers oak trees. I 
have not yet found this insect in other parts of Japan ; it is probably 
peculiar to Hokkaido, For this reason it is known as Yezozemi. 

12. Cicada bihamniata (fig. 13 a, b). 

Cicada bihaviata, Motsch. Etud. Eat. 1S61. 

'' cf. Head black ; a spot at base of front» the anterior marginal 
angles of vertex, and a spot a little before posterior margin of eyes, 
ochraceous ; ocelli and eyes dull ochraceous. Pronotum castaneous, its 
margin ochraceous ; a central black fascia containing a lanceolate 
ochraceous spot and with a wide basal spot of the some color ; lateral 
margins inwardly and posterior margin inwardly and outwardly black, 
the posterior marginal angle and an oblique spot just before it also 
black. Mesonotum black, with two discal emgulated ochraceous fascisB 
united at anterior margin ; the lateral margins and the lateral sides and ' 
angles of the basal cruciform elevation ochraceous. Abdomen above 
blackish castaneous ; apical segments centrally marked with ochraceous. 
Body beneath blackish, a spot on anterior margin of face, a marginal 
spot between face and eyes, lateral margins of the prosternum, legs, 
opercula and segmental margins ochrticeous ; legs with blackish 
markings. 

** Tegmina and wings pale hyahne. Tegmina with the venation 
ochraceous and fuscous ; basal cell almost — sometimes partly — black ; 
transverse veins at the bases of the second, third, fourth, fifth and 
seventh apical areas infuscated ; base of claval area ochraceous. 

" The opercula about half, or a little more than half, the length of 
the abdomen, are divergent, with their apices broad, and convexly 
rounded, their outer margins conca vely sinuate and black at outer basal 
margin. 

" Long. excl. tegm. ^ 33 mm. Exp. tegm. 88 mm.** 

This very much resembles the preceding species, but differs from 
it in its small size, its being a little paler, and the date of appearance 
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being much earlier in summer. Its cry also resembles that of the pre- 
ceding species though it is not so loud. It frequents trees near 
houses and is very common in Hokkaido. According to Pryer and 
IjEWIS this species is also found in Tokyo, but I have never come across 
it. I sent this insect to America for identification a few years ago, and 
it has been identified as Cicada Lecchi, Distant, and is said to be found 
also in China. But according to the description and figures given by 
Distant it differs very much from that species, especially in the form 
of the opercula and the abdomen not being ornamented with longitudinal 
series of whitish pilose spots. 

13. Cicada clara. 

Cicada clara, Motsch., BuH. Soc. Xat. Mose. 1886. 

I have not yet seen this insect, and owing to lack of good descrip- 
tion, it is not known whether it is merely a synonym or quite a new 
form. The following description is given by Motsch ulsky. 

** Statura et color cicada orni sed thrace dorso magis nigio, 
Elongata attenuata opaca, fusco-testaceo, capite thoraceque nigris, 
subtestaceo pictis, hoc lateribus viridi maculatis, pectore atro, pedibus 
nigris testaceo annulatis; c^, abdominis segmento, penultimo subtus 
trapezoidale, ultimo attenuato, tympan is trans versis femori bus anticis 
bidentatis. 

** ^, Long. Corp. 12^ 1. ; lat. Exp. alar. 31 1. 

Hab. Japan." 

14. Cicada vacua. 

Cicada vacua, Olivier. Enc. Meth. 1790. 

This also has not yet been identified. The following description is 
given by Olivier : — 

" La cigale vuide. 

** La tête, le corps et les pattes sont noir minime ou de couleur 
fauve ; l'abdomen est vuide et comme transparent, son dernier anneau 
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16 M. MATSUMURA. 

est garni de duvet blanc; les étuis et les ailes sont transparens comme 
du verre. 

Hab. — " Elle vient du Japon'*. 

15. Melampsaltria radiator (fig. 14, a, b). 

Melampsalta radiator, Uhler. Proc. U. S. Nat. Mus. 1896. 

Mr. P. Uhler's description of this species is as follows: — 
"Form of Cicada montata, Hagen, but a little broader, more 
generally covered with silvery whitish scales, which easily rub oflf and 
with the apical valvular ventral segment of the male short, ovate, not 
tapering at tip, and with the opercula longer, forming curved lobes 
which approach but do not touch on the middle line of venter. General 
surface black, polished, with the venter pale fulvous. Vertex a little 
broader than long, with the apex and base each with a yellowish spot, 
the latter being placed in an oval cavity, the supra-antennal lobes 
narrow, testaceous, front moderately blunt, broadly margined with 
yellow, silicate on the middle line above, and over this is a large yellow 
spot, the transverse cari nate lines and grooves distinct, rostrum black, 
reaching to the middle coxae. Legs greenish, with the base and apex 
of femora and some lines along their surface, knee tips, and sometimes 
the middle of tibiae, base and tip of tarsi, besides the nails, and the three 
spines of anterior femora, black, the inner spine much longer than the 
ofclier^. Pronotum bordered behind and on the sides with greenish 
yellow, mesonotum with a deltoid yellow spot each side of disk, connect- 
ing with a slender line which continues back to the borders of the cross, 
and fiom thence on the posterior and lateral carinate borders. Wing 
covers with large and often irregular meshes, the apical series beginning 
with a moderately short trangular one, and followed by longer curved 
ones to the inner bend of the margin, the costal vein greenish yellow, 
reins dark brown, yellow basally, and including the membrane, wings 
with brown veins, the inner area striped and margined with smoke 
brown, the basal membrane reddish, a streak (margined with fuliginous) 
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lUüiiiiig out from it, pUe plumbeous. The inner alulet is large, ovate, 
bounded by a course vein and traversed by numerous long veins. 
Abdomen long and narrow with the middle of venter striped with a 
series of black spots. 

** Length to tip of abdomen : ^ 20 mm. ; $ 22 mm. Spread of 
wing-covers, 55-57 mm. 

** The female has a much longer and more slender spur at apex of 
the tergum than in the male. In this species the two ulnar veins are 
separated at their origin on the angle of the basal aréole, and the inner 
alulet {Schlussfeld) of the wing is broadly rounded and traversed by 
eight or more very slender veins, forming long aréoles.** 

This is the smallest cicada found in Japan, and it is not only rare 
but also very bard to collect, being found always on the stems of pine 
trees which naturally protects it. Its cry very much resembles that of a 
certain locust (Xiphidium), producing a monotonous chitch-cliitchi 
sound, by which its presence is betrayed. It comes out in July and its 
voice is heard to the end of October. It is truly an alpine insect being 
always found in the mountain forests of the north. 

16. Melampsaltria yezoensis, sp. no v. 

Closely allied to M. radiator. Head and thorax above black, 
sparingly covered with short yellowish metallic pilosity, sternum with 
silvery short hairs. Basal joint of rostrum yellow ; eyes dusky with 
pale portion ; legs testaceous with the following black markings : — fascia 
of coxa, one or two spots of trochanter, two longitudinal fasciae and tip 
of femora, tip and longitudinal fascia of tibiae, inner side of tarsi and tip 
of claw.s, and the three spines of anterior femora. Sternum pale yellow 
with some black markings, opercula pale yellow with the base black, 
anterior and posterior margin of prouotum brownish yellow, the sides 
pale yellow, a deltoid spot on each side of disk and sides of mesonotum 
yellow, the former not continued with a slender line which extends 
back to the borders of the cruciform elevation. Abdomen black wiü;> ^ 
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smooth metallic yellow pilosity, posterior margin of each segment deep 
yellow. Apical areas of wing covers (tegmina) beginning with a sub- 
lanceolate one, two veins of second apical area being separated at their 
origin on the angle of first ulnar area, two veins of fourth ulnar area not 
separated at their origin, arising from common stalk on the basal cell. 
Costal, basal and ulnai* veins olivaceous, anal vein and apical margin 
dusky, basal njembrane beautiful cinnabar red. Wings, in certain 
angles of reflection, beautiful purplish blue. The rest same as the former 
species. 

Long. excl. tegm. 26-27 mm. Exp. tegm. 67-6Ü mm. 

Var. Ì A broad greenish yellow central fascia passes across the 
pronotum, widened anteriorly to davate form, posteriorly to equilateral 
triangular form, bordered by a broad transverse greenish yellow fascia at 
the posterior margin. Greenish yellow deltoid spot on each side of 
mesonotum large, just like an inverted M, not continued to the cruciform 
elevation ; the latter being dull yellow and traversed by a central 
brownish fascia. The common stalk of fourth ulnar vein on the angle 
of basal cell not so long as in true yezoensis. General surface of the body 
brownish black, sternum, venter, legs much paler than the typical form. 
Probably this may be quite a different species, but as I have caught only 
a single specimen, I coukl not determine fully. 

This is closely allied to the preceding species, but is much larger in 
size and differs in its coloration and venation, and can easily be dis- 
tinguished from it. I found this insect for the first time last sununer in 
Ishiyama in a forest of birch, its j)i"Gsence being betrayed by its voice, 
which also resembles that of M. radiator. This is not so very rare a 
species, but being of quite a local occurrence has passed unnoticed 
through the ten years of my entomological collection in this part of this 
island. I also heard its voice last year in the deep forest of Jozankei, 
Abuta, Yamanaka, and Toya during a ramble in the latter part of 
August. 
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JAPANESE CICADID^. 19 

Besides the species above enumerated • it seems to me that there 
are two or more sp3cies which are to be found in some parts of Hokkaido, 
not yet known to entomologists ; for I have heard some unfamiliar 
sounds of cicada somewhere in a deep forest of Jozankei as well as in 
other parts. Upon opening the stomach of a trout which I caught last 
year iu Chitose River I found a spacimen of a very peculiar species of 
cicada without head and wing ; it is parhaps a new species, but can not 
well be identified. 
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EXPLANATION OF PLATE 1. 

1. Platyplfura Kœmpferi, Fabr 

2. Platypleura repanda, L. 

3. Graptotaitria colorata, Stil. 

4. Coimopialtria opali/era. Walk. 

5. Pomponia maeiUaticoUiif Mots. 

6. Pomponia japonenêiif Dist^ 

7. Leptoialtria tuberosa. Sign. 

8. Terpiiosia Piyeri, DisL 

9. Terpnosia nigrocotta. Mots. 

10. Cryptotympana fasciali». Walk. 

11. Cryptotympana ptiittilata, Fabr. 

12. Cicada fiammata, Dist. 

13. Cicada hihammata. Mots. 

14. Melampsaltria radiator, uhi. 

15. Melampsaltria yezoeusis, sp.nov. 



Printed Januai-y 24, 189S. 
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On a New Species of Littoral Oligochaeta 
(Pontodrilus matsushimensis). 

By AKIRA nZUKA. 

Zoological Institute, Science Coll., Imp. Univ., Tokyo. 
inth Plate If. 

Daring a short excursion to Matsushima Bay, Province of Rikazen, 
last August I collected, among other annelids, an oligochœte referable to 
the genus Pontodrilus, of which only five species* have been recorded 
from other parts of the world, but as yet none from our coasts. As the 
species in question presents some remarkable points of difference from 
any of the known members of the genus, I think it worth while to 
publish its description. 

It is found burrowing in sand, under the half decayed leaves of 
Zostera vtarina, along the shores of Matsushima Bay, from low tide 
mark to a certain distance farther up, beyond, as it seems to me, high 
tide mark. There is no indication of its presence on the surface of the 
sand, so that it can only be obtained by indiscriminate digging. I my- 
self have obtained only a few specimens, but Mr. B. Onodera of Shiwo- 
gama, a small town on the western side of the bay, has been able to send 
ine a large number of them living in kind compliance with my request. 

Most of the specimens before me are sexually mature. 

• (I) Pontodrilus littoralis, Grube from the shores of the Mediterranean. (2) P. 
htrmudensi», Beddard from Brazil, Beruiuda, and Jamaica. • (3) P. he^peridum^ Beddard 
from Jamaici. (t) P. insuhris, Rosrv from the Aru Islands. (5) P. phonphoreu» Dugès 
from Xorth Franco. 
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Ä. Gluiracters of the adult animaL 

In the living state, the anneh'd in question is of a white color with a 
light pinkish tint ; a single dorsal blood vessel is seen through the more 
or less transparent wall of the body, as a bright red line running antero- 
posteriorly and giving off lateral branches. 

The body (fig. 1) is long and slender, measuring 90-llOrnm. in 
length, by 3-3.5 mm. in breadth. The number of segments varies from 
100 to 105 according to individaals. The breadth of the body increases 
from the first to about the sixth segment, and then remain nearly the 
same until the seventeenth. The eighteenth segment has a pair of pad- 
like longitudinal ridges, on which account it is wûder than any other 
segment. From the next succeeding segment (19th) the body tapers 
gradually towards the last, or anal, segment. 

The pi'œstomium (fig. 2, pr.) is present, but small, being separated 
from the first segment or the peristomiuin (fig. 2, per.) by two curved 
grooves, which converge posteriorly. 

The cUtellum (fig. 2, cl.) is well developed all around the body, 
occupying segments XII-XVII. 

A pair of pad-like longitudinal ridges (figs. 1 & 3, p.) is developed 
on the ventral side of the eighteenth segment. They hang out on 
each side somewhat like the pads of a saddle. Its free edge is bent 
inwards, i.e, mediad, so as to overhang the male pores which open on 
that segment. The genital papilla (figs. 1 & 3, g.p.) occupies the 
ventral median portion of segments XIX and XX, both of which con- 
tribute to its formation. It is elliptical in outline, with the major axis 
disposed transversely and has a central depression. 

The setœ are short and simple, arranged in eight series longitudinally, 
or in four pairs in each segment. The two setae composing each 
ventral pair are nearer each other than those of the dorsal pair. From 
segment XXI posteriorly, each seta is furnished at its side with a 
shorter accessory one. No penial setae are found in the neighborhood of 
the genital apertures. 
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The dorsal pores are absent. 

The dorsal longitudinal blood vessel is single, giving ofl nume- 
rous lateral branches, or ventro-dorsal commissures. The two pairs 
of the latter, situated in segments XII and XIII are dilated (hearts), 
and are very conspicuous. A subneural blood-vessel does not exist in 
the present species. 

The septa between tbe segments V-XIII are much thickened. 

In the alimentary tract the calciferous glands are absent. The 
gizzard is bat very feebly developed. The intestine begins in the four- 
teenth segment. 

Tbe nephridia are paired and commence in segment XIII. Their 
pores op-iii in froiit of the outer of the ventral pair of setaB, and their 
funnels lie in the segment preceding that which contains the main mass 
of the organ. In segment XIV, the nephridia serve as oviducts. 

The fiperniathecœ (fig. 4, sp.) occur in two pairs, in segments VIII 
and IX. Each spermatheca has a diverticulum in the same segment. 

The spermathecal pores (fig. 1, sp.p.) are situated between segments 
VIIA^in and VIII/IX. They lie in front of and outside the outer 
of the ventral pair of setae, surrounded by a conspicuous elevation of the 
body surface, so that they may easily be recognized at a glance. The 
elevations just mentioned as well as the two pads in segment XVIII, 
and also the genital papilla, are not well developed and therefore difficult 
to find in young specimens of 40 mm. or so in length. 

The ovaries (fig. 4, o.), present in one pair, lie in segment XIII, and 
are connected with the peritoneal epithelium on the posterior side of the 
septum between segments XII and XIII. The ova are of various sizes 
but even the largest are furnished with Httle yolk, and they are never of 
considerable size. I have also observed some detached eggs in the 
cavity of segment XIII. 

The oviducal pores (fig, 1, od.p.) open on segment XIV, in front 
and a little outside, of the inner of the ventral pair of seta). The 
funnels of the oviducts are situated in segment XIII, 
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Tìììi festes (fig. 4, t.) are present in two pairs, in segments X 
and XI, 

The apervi-sacs (fig. 4, sp.s.) likewise in two pairs, are racemose 
and lie ill segments XI and XII. The sparmatozoa are in various 
stages of development. Ahnost fully developed spermatozoa have also 
been observed in the body cavity. 

The funnels (fig. 4, f.) of the spermdncts are, as usual, provided 
with long cilia and lie in two pairs in segments X and XI. The vas 
avfi^rens (fig. 5, v.d.) runs posteriorly, on each side as far as segment 
XVIir, where it enters the mass of the spermidiical gland (fig. 5, sp. 
gl. g.) in the neighborhood of the junction of the glandular and muscular 
portinri . of the latter, eventually to open into the lumen of the gland 
(figs. 5 A 6, sp. gl. c.) 

There is only one pair of sp3rmiducal glands. They belong to the 
tubular type (figs. 4 & 5) and occupy segments XVII-XIX, being 
miu'li uanvoluted. Each gland consists, as already mentioned, of a 
gLitiflnlar and a muscular portion, the latter leading to the exterior. At 
first, oil dissecting the worm, it appeared to me as if the vas deferens 
opened at the junction of the two portions of the gland ; but a close 
examination of serial sections has shown that this is not the case. The 
vaa defei^ens is continued without interruption after joining the gland, 
and rung in the midst of the glandular cells towards the posterior blind 
end of the gland, tracing in general, the convolutions of the latter. It is 
ab tbÎ!^ end that the vas deferens really opens into the lumen of the 
glaihl. In other words the spermiducal gland is not a blind diverticulum 
but il direct contiimation of the course, of the vas deferens. The 
glandulir portion passes at the anterior end into the strongly muscular 
portion. The latter gradually tapers towards, and finally opens extern- 
ally at, the male pore inside the pad-like ridge on segment XVIII. 

'llie waU of the vas deferens is composed of a single layei of dis- 
tinctly nucleated cells, and its inner surface is provided with long cilia 
(fig. (j, LI, and w.v.d.) The glandular portion of the spermiducal gland 
conäiäts of two distinct layers, the inner columnar epithelial layer, and 
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the outer thicker layer of more granular pear-shaped cells. The lumen 
is not ciliated. The part of the vas deferens enclosed in the spermiducal 
gland traverses the outer layer of the wall, so that in sections of the 
gland there appear two cavities, one that of the spermiducal gland and 
the other that of the vas deferens. 

The ciliated epithelial wall of thè vas deferens passes rather 
abruptly into the inner wall of the gland (fig. 6) 

B. Systematic position of the new species. 

From the above description, it is evident that this annelid belongs 
to the family Cryptodrilidœ, as defined by F. E. Beddard in his 
" Monograph of the Order of Oligochœta.'* The generic determination 
however offers some difliciilty. The genus to which the present annelid 
comes very closely in several respects is undoubtedly Pontodriliis* to 
which I refer it after all. But the one, by no means unimportant 
descrepancy consists in the fact that that genus has the " vasa deferentia 
opening at the junction of the glandular and muscular parts,*' whereas in 
the present species, the vas deferens distinctly opans into one end of the 
glandular portion of the spermiducal gland, the other end leading to the 
male pore, — a condition which obtains in the genera Moniligaster and 
Ilyodrilus, which however belong to families quite distinct from Crypto- 
drilidœ. In all other points the present species tallies well with the 
definition of Pontodrilus as givçn by Beddard. As the exact relation 
of the vas deferens and the spermiducal gland in Pontodrilus has prob- 
ably never been subjected to careful examination by means of serial 
sections, the existing statement concerning it may be considered as open 

' • • 

• Beddârd's definition of Pontodrilus : — 

•• Slender worms with eight setœ per segment, in pairs, the setae of tli? dorsal pair 
being usually further apart than those of the ventral. No dorsal pores. 
Clit^Uum complete XIII-XVII. Male pores XVIII. Spermiducal gland 
• tubular, vasa deferentia opening at junction of glandular and muscular parts. 

Xopenialsetœ. Spermathecœ in VIII, IX, with single diverticulum. Gizzard 
absent or rudimentary j no calciferous glands. Xepliridia commence in segment 
Xin or XV. Xo subnervim blood-vessel." 
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to doubt. I bold it highly probable that should known species of 
Pontodrihis he subjected to renewed investigations, the same condition 
B& ascertained by me in the Japanese species will be revealed. With 
this belief I have preferred to refer my specimens to Pontodrihis rather 
than to create a new genus for its reception. 

The species is certainly an undescribed one, so that I propose to 
call it Pontmlrilus matsushimensis. 

In coiiclusion I wish to oflfer my thanks to Prof. Ijima for his kind 
supemâion of my work. 

November 23rd, 1897. 
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EXPLANATION OF PLATE H. 

c. Ciliatioa in vas deferens. 

cl. Clitelluin. 

f. Spermduct funnels. 

g.p. Genital papilla. 

ra. Male pore. 

n. Nuclei of the wall of vas deferens. 

o. Ovary. 

od. Oviduct. 

od.p. Oviducal pores. 

op. Opening of vas deferens into the spermiducai gland. 

p. Pad-like ridges. 

per. Peristomium. 

pr. Praestomium. 

sp. Spermathecœ. 

ep.gl. Spermiducai gland. 

sp.gl.c. Cavity of tlie glandular part of spsrmidncal gland. 

sp.gl.g. Glandular part of the spermiducai gland. 

sp gl.tti. Muscular part of the same. 

sp.p. Spermathecal pores. 

sp.s. Spermsacs. 

t. Testes. 

v.d. Vas doftrens. 

w.v.d. Wall of vas deferens. 

Fig. 1. Ventral view of Ponlodrilus matsuihimciiiis, nov. sp. 2/1. 

Fig. 2. Dorsal view of the anterior end. a^ X 1 Zeiss. 

Fig. 3. Ventro-lateral view of the region succeeding the clitellum, showing the pad-like 

ridges and the genital papilla, a^ X 1 Zeiss. 
Fig. 4. Diagram showing the positions of sexual organs. 
Fig. 5. The left spermiducil gland seen from the left side, reconstructed from serial 

sections. 50/1. 
Fig. 6. A section of a spermiducai gland showing the opening of vas deferens into the cavity 

of the glandular part of the spermiducai gland. -^ horn. X 2 Zeiss. 
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Ueber eine wenig bekannte einheimische 

Schlange der Gattung Achalinus 

(A. spinalis, Peters). 

Von M. Namiye. 

Zoologisches Institut der Kaiserl. Universität zu Tokyo. 

Die folgende Beschreibuug eiuer Ächalinus-kxi basirt sich auf 
zwei Exemplare, welche im vorigen Jahre von meinem Freunde, Herrn 
NüBUMAKO Takachiho, in der Nachbarschaft seiner Residenz za 
Eihikosan in der Provinz Busen (Kiushiu) gefangen wurden. Der 
genannte Herr teilt mir mit dass diese Schlange in Kiushiu nur sehr 
selten vorkommt. Meines Erachtens stellt sie überhaupt eine ganz 
seltene Species dar, welche bis jetzt nur ein einziges Mal an die Hand 
eines Herpstologs gelang und deren Fundort auch mit Zweifel als Japan 
bezeichnet war. In dieser Sachlage wird eine erneute Beschreibung der 
mir vorliegenden zuverlässigen Materialien nicht ausser Stelle sein wird.. 

A B C 






A, Kopf von obeu, B, derselbe von unten, C, derselbe von links jçesehe 
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f^orp-iT überall cylindrisch ; Kopf Rchmäler als der Mittelteil des 
• ftiytru ' Kopf und Hals ohne deutliche Begrenzung ; Gaumen, Ober- 

i. Uterkiefer mit kleinen Hakenzahnen versehen, die alle von 
limu:U^jr Lunge sind ; kein Giftzahn. 

*Vöi>f8childer wie folgt: 1 Frontalschild, 2 Internasalschilder, 2 
f»Hirontalschilder länger als die Internasalschilder, 2 Supraocularscbil- 
'l*^> . Vi I'arietalschilder, 1 Rostralschild, kein Prœocularschild, 1 Frenal- 
Ä(c1nld Verlängert bis zum Auge, 2 Temporalschilder deren Vorderteile 
V'/ii i'Oatocularschild nicht abgesondert sind, 2 Nasalschilder, 6 Supra- 
Itiljkbchilder, 6 Sublabialschilder, 6 Inframaxillarschilder. 

i^chuppenreihen 23. Bauchschilder in einem Exemplar 163, im 
luuliïreii l66, von denen der eine Analschild etwas länger als der andere 
M. Postanalschilder 61 rosp. 51 in einziger Reihe. 

Kopf und Körper schwärzlich gelbbraun auf der Oberseite ; eine 
ttt'hwnrzliche Längsstreifung in der Mittellinie des Rückens vom 
Ifinl^rkopf bis zu der Schwanzspitze. Der Bauchseite ist gleichmassig 
j;i:ll», nur in der Mittellinie des Schwanzteils verläuft ein schwarzes 
unre^düiässig markirtes Streif, lieber die Farbe der Bauchfläche sei 
ìVKÌì bemerkt dass sie im Leben heller ist, als bei den in Alkohol con- 
jsitrvi rten Exemplaren. 

(leaammtlänge des einen Exemplars 408 mm., die des andern 405 
lum., wovon 87 mm. rcsp. 75 mm. auf den Schwanz kommen. 

Als ich zuerst ein einziges Exemplar dieser Schlange von Herrn 
TakacUiho erhielt, der dasselbe unserem Institut zum Geschenk 
bmchtCp wurde seine Bestinnunng mir dadurch erschwert, dass sein 
Frontalschild sich doppelt darstelJte, eine Erscheinung die bei den 
Colubriden als Ausnahme gilt. Da ich jedoch bald zufälligerweise 
eifubi" dass noch ein zweites Exemplar sich bei Herrn Takachiho 
befiiido. so wendete ich mich an ihn auch dasselbe mir zur Verfügung 
Blähen zu lassen. Dieser Bitte kam er bereitwilligst entgegen, wofür 
ich hier meinen wärmsten Dank ausspreche. Dieses zweite Exemplar 
nun ?^i^te einen einzigen Eroiitalschild, und so wurde es klar gelegt 

day erste ein in diesem Verhältniss abnormes war — eine Ansicht 
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die schon vorher von Herrn Dr. Leonhard Stejneger, dem ich das 
erste Exemplar zeigte, aasgesprochen wurde. 

Von den bekannten Achalinus-Avten nun giebt es drei, deren 
synoptische Merkmale im Boülenger' sehen *' Catalogue " des Bri- 
tischen Museums folgendermassen angegeben sind : 

1. Scales in 25 rows ; suture between the inter- 
nasals longer than that between the prse- 
frontals rufesceus. 

2. Scales in 23 or 25 rows ; suture between the 
internasals shorter than that between the prœ- 

frontals braconnier i, 

3. Scales in 21 rows ; Suture between the inter- 
nasals as long as that between the praöfrontals . . . spinalis. 

Von diesen drei Arten kommen unsere Exemplare der dritten am 
nähesten, einer Art, als deren Fundort ** Japan (?) *' angegeben ist. 
Jedoch bieten sie auch Verschiedenheiten dar ; so in der Zahl der 
Schuppenreihen und in der relative L:inge der Internasal- und PraB- 
frontalnähte. Was den ersteren Punkt anbetrifft so sei bemerkt dass 
der Unterschied wohl der individuellen Variation zuzuschreiben ist ; 
der zweite Punkt dagegen scheint von grösserer Bedeutung zu sein. 
Trotzdem sehe ich mich nicht veranlasst unsere Exemplare von A. 
spinalis specifisch zu trennen, obgleich sie vielleicht auch als eine 
Unterart derselben vorgestellt werden dürfen. 



Ähfledruchi 2Ì. Fehniar, 1S9S, 
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ON THE AFFINITY OF OUR WILD AND 
DOMESTIC SILKWORMS. 

By C. SASAKI. 

Professor of Entomology, Agricultural College, Imp. Univ., Tokyo. 

With PL IIL 

The wild silkworms, which are vulgarly called Kuioako, Kmoaoko, or Noraoko, 
are widely distributed in almost all parts of our empire, where mulberry trees are 
planted. They are more or less found on the trees every year, but they do no 
greater harm than the other lepidopterous larvœ that are found feeding on the 
same trees. 

The eggs of the wild silkworms hatch out usually in the latter part of April, 
nearly at the same period with our domestic form Çlionibyx morf\ L.), From the 
end of June to July, they, becoming mature, spin a light yellowish cocoon 
within a folded leaf. The winged insects may appear at the end of two or 
three weeks after the formation of the cocoon, and lay eggs on branches or twigs 
of mulberry trees. The eggs hatch out in from two to three weeks after they are 
laid ; but the hatching is sometimes much delayed. Thus the growth of the larvre 
becomes very irregular, as we meet with various stages of their growth within the 
same period, and consequently the winged insects begin to appear in September, 
and continue to do so till November. The eggs deposited by these on the stems or 
branches of mulberry trees, pass the winter and hatch out in the following 
spring. 

It seems however that the moth breed generally twice in a year, or even 
more frequently in a more favorable condition. 

On the wild silkworms, Mr. H. Pryer wrote some accounts in his catalogue 
of the lepidoptera of Japan, in which he says: ** Bombyx sp. Yokohama; a 
wild form of the cultivated silkworm. The larva and imago are considerably 
darker; it spins a much lighter cocoon than the domesticated insects ; feeds on 
the mulberry. " This is all that he wrote on the wild silkworm, and he did jiot in- 
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stitute a detailed comparison with the cultivated form. 

If we now compare the adult of our wild silkworm with Theophila mandarinat 
which Mr. F. MoORE has described in the extract of the Proceedings of the 
Zoological Society of London, April 1872, we can not find any difference between 
the two. His description is : — " Female grey : fore wing with a well-defined 
antemedian curved transverse brown band, and a transversa postmedian suffused 
brown line, beyond which is a submarginal white-bordered recurved narrow line, 
outâde of which is a suffused brown patch below the apex ; disoocellular mark 
indistinct : hind wing brown, with a whitish submarginal line, and two white 
spots on abdominal margin : thorax brown, waist band grey ; antennje fuliginous, 
shaft grey. " 

In the "Bulletin des Soies et des Soieries", 26 September 1885, in 
T. Wardle's Handlìook of the Collection illustrative of the wild silks of India" 
and also in " Bolletino Mensile di Bachicoltura " No. 2, 188C, are mentioned 
some accounts on llieophila maìidanna, but its specific characters are not 
described. 

In the following lines, I will mention the specific characters of the adult of 
our wild dlkworms as well as its eggs, larvae, cocoon and pupa in order to com- 
pare with those of 7 heo})hiia mandar ina ^ which is said to be commonly found on 
mulberry trees in China. 

If we now compare the adult of our wild silkworm with Theophila mandariua, 
it will be found that both, agreeing in their specific characters, belong undoubted- 
ly to one and the same species. 

The adult of our wild silkworms has the following characters: — 

Female light brownish grey ; fore wing light greyish brown with two not 
well defined recurved bands, of which the inner (antemedian) is brown, while the 
outer (postmedian) is much lighter in color. The outer edge of the postmedian 
band is bordered on its distal edge with a dark brownish line, along its outside 
runs a white recurved line. A portion of the wing Ijring just below the apex is 
slightly indentated, and the latter is bordered with a blackish brown patch. 
Discocellular mark lying between the two brownish bands indistinct. The 
principal veins of the fore wing are six ; namely costal, subcostal, radial, medial, 
cubital and anal, all of which arise near the base of the wing (ïi^ 2). Hind 
wing light brown with its outer half colored dark brown, and in the centre there 
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runs a broad band lined with blackish rims. The abdominal margin blackisli 
brown with two small white markings. Antennae brown, pectinatal, its teeth are 
shorter than in the male, and its shaft greyish. 

Length of the body 20 mm. Expansion of wings 44 mm. (fig. 1, a). 

Male greenish brown, fore and hind wings brownish yellow. The two 
brownish transverse bands, a discoeellular mark and a dark brownish patch 
bordering the indentation lying below the apex of the fore wing deeper in color 
and much more distinct than in the female. The indentation deeper, the 
markings of the hind wing more distinct, and the teeth of pectinated autcnnje 
longer than in the other sex. Length of the body 15 mm*. Expansion of wings 
39 mm. (ûg. 1, b). 

The eggs are deposited in groups on the stems or branches of mulberry trees 
They are oval, somewhat flattened, imd of a light yello\nsh grey color. Their 
longer and shorter axes are respectively 1.7 mm. and 1.5 mm. The lower surface 
of eggs i.e. the one by which they are attached to mulberry trees, is flattened, 
while the centre of the opposite surface is usually more or less depressal. 

Larva of the first stage (that is before the first moult) is about 5 mm. in 
length and has a quite different aspect from that of the following stages (fig. o). 

It has a large blackish head, while the body segments are light blackish. A 
few segments which follow the head are broader than the latter ; but the remain- 
ing segments are gradually reduced in size towards the posterior end. The anterior 
half of the Ist segment of the body is grejrish white, and the 2nd, 4th, 6th, 7th 
and 8th segments are decorated with greyish yellow symmetrical markings. Al- 
though the remaining segments bear also similar symmetrical markings, these 
are more or less indistinct. 

On the subdorsal lines of each segment of the body except the 11th, there 
lies a pair of turbercles provided with a few blackish long hairs bearing short 
fine prickles ; while the 11th bears only a single hair bearing turbercle. 

The supra- and infra-stigmatic as well as the basal lines of each segment 
bear each a single tubercle, which bears also a few long hairs of the same nature 
as those mentioned above. 

After the first moult, the larva becomes naked by losing all its long hairs, 
and the color as well as the markings are entirely different from those of the 
previous stage. 



Digitized by 



Google 



of) e. SASAKI. 

A ft UT the second stage there are no marked changes in both color and 
iiuij killte till the larva becomes mature. 

Tlie mature larva is long cylindrical and 51 mm. in length. The head is 
foiijpanitively .small, somewhat depressed, and light greenish yellow in color. 
1 Im liiidy is light greenish brown in color, but it looks somewhat dusky, since it is 
]ïnn'îi!uii with several markings of dillerent kinds, sizes, and colorations (fig. 4). 

The principal markings of the body are: — the first body segment deep 
grücnisli yellow in its posterior half, the 2nd bears dorsally a large central green- 
ish yLliiw, and two smaller lateral blackish, patches. The front and lateral sides 
uf thü central patch are tinged black. Tht boundary lines between the central 
îiri«! til*? two lateral patches as well as the ix)sterior edges of the same segment 
nvQ tiji^ed crimson red. The 3rd and 4th segments deep greyish brown, and the 
tonïïcr U provided with a few de^p folds. The body segments from 5th to 10th 
hear euch a ^ shaped deep greyish markings, which are either somewhat distinct 
or ui>sf-urv. 

Tliö 5th and 8th body segments bear dorsally a pair of oval patches of a 
irgli t dM brownish color. Each of the patches on the 5th segment (fig. 4, a) 
h honhred with an imperfect blackish ring. In the centre of the patch lies a 
blauk "lot, while the rest of the patch which occupies the larger portion of it, 
i.^ rniirked with a few dull purplish elongated areas. The portion of the patch, 
vvliorc the purplish long pieces are wanting, is usually provided with a variable 
ijuitibcr i>f white dots. The patch of the 8th segment has a small central dull 
pmjiU^li dot, and the remaining portions are occupied with 3 or 4 short rod-like 
iiinrkiii;^^ of the same color (fig. 4,b). 

The cocoon is elongated oval or rather spindle shaped in form, and of a 
light yellywish color. The length is about 30 mm. and the breadth 12 mm. 

It is usually enclosed in a leaf of the mulberry tree, and hangs on the twigs. 
The pupa is cylindrical, dark brown, about 20 mm. in length. 

T!io adult of the domestic silkworm (^Bombyx mori) is mostly white, and 
larger tlian that of the wild silkworm. The fore wing is also white ; but just 
below lu apex there lies a slight indentation exactly similar to the one found 
on the lure wing of the wild silkworm moth. The ante- and postmedian bands as 
well as the discocellular mark, are, in certain individuals, distinctly seen; but 
a blackiah brown patch bordering the indentation below the apex is entirely 
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absent. The two bands and the discocellular mark above mentioned are colored 
dull brown (fig. 5, b). In some specimens, each of the ante- and postmedian bands 
is represented by 2 parallel recurved brownish lines and a discocellular mark is 
still conspicuous (fig. 5, a). In others, the antemedian band is absent, and only a 
single recurved light brownish line indicating the inner edge of the postmedian 
band, and a light brownisli discocellular mark are present (ßg. 6, a & b). In still 
others, the recurved lino indicating the inner edge of the postmedian band has 
almost disappeared, while the discocellular mark remains in the form of a faintly 
colored dot (fig, 7, a <& b). Finally even the discocellular mark disappears, and 
there is no longer found any colored band, patch or dot, and the fore wing 
looks entirely white (fig. 8, a & b). The venation of the fore wing is exactly 
similar with that of the adult of the wild silkworm, both being provided with six 
principal veins— costal, subcostal, radial, medial, cubital, and anal (fig 5, c). 

The hind wing is also white, and in its centre runs a light brownish band, 
which is distinctly seen on the hind wing of the wild silkworm moth (fig. 6, b). 
In some specimens a part of the band loses its color, while in others the band 
nearly disappears ; but its position is still represented by a single recurved light 
b^owni^dl line, indicating the other edge of the band (fig. 7, b). In still others, 
there is no longer to be seen even a trace of the band. Further, the abdominal 
margin of the hind wing is marked with a single blackish dot instead of three 
which are regularly found on the same region of the hind wing of the wild silk- 
worm moth. In some individuals, the blackish dot becomes very faint while in 
others it entirely disappears (figs. 5, 6, 7, & 8). 

The other characters are exactly same in the moths of both the wild and do- 
mestic silkworms 

The body of the female is larger than that of the male, and the teeth of its 
pectinated antennas are shorter than in the other sex. 

The length of the female of our largest race is about 24 mm. and the ex- 
pansion of wings 46 mm., while that of the male is about 17 mm. and the ex- 
pansion of wings nearly same as in the female. 

The eggs are almost exactly similar in form and size with those of the wild 
silkworm moth, but they differ in their being puTplish blue in the latter (in a 
race of greenish cocoon they have a greenish shade). 

Larva of the first stage about 4 mm. Coloration of the head and body as 
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well ßi* number aiwl arrangements of tulxirclcs on the segmente, are also ver)' 
HmilarU) th'>He of the wild silkworm; but there are no colored symmetrical 
markingM on the Ixxly (fig. 0). 

The mature domestic nilkworm iä long cylindrical, and the length of the 
itißtiy of our largci^t variety measures about 6.3 mm. The so called Kumalco race 
^ra/'e of two breerlsy has a close lesemblance to the wild silkworm both in its 
roloration and the form and arrangement of its patches. Although this nice 
»-liowr various nnnlifications in color and markings, most of the individuals are 
gn;yi;*li brown, with a light greenish shade. The first body segment is tinged 
\:u'y\A\ yellow in its jwsterior half, just like tlie wild Mlkworm ; 2nd has dor- 
sal ly a ct-ntral dark greyish brown patch with blackish lateral rims, and 2 lateral 
bliU'kihli patches. The intervuiing li îk' l)etween the central and lateral mark- 
ni;"* \n wliitc, with a faint reildish sliade. The 5th to 10th segments Ijcar each 
a /f ^llaped light greyish yellow marking; but the latter is in :uost cases not so 
well defili«! as in the wild silkworm (fig. 10, a, b, c). 

llu 'ilU and 8th lx)dy segments bear a pair of imiwrfect oval pitches which 
uni ixim fouud in the wild silkworm. That on the oth segment is light dull 
lirtiwi)^ and one end of a black line which does not completely .surround thepat<.*h, 
niufl ill l*»wai'*U the middle of the patch, thus dividing it into two portions, in one 
tit whk*h lie i or h dull purplish dots, while in the other a few white dots. The 
[laUdi tin tin; ^Û\ segment is elongated oval or more or less so. It is also light 
dull brown, au<l Is sorroundc^l by a blackish line. Jn this pat<^'h lies a variable 
liilinl>or of dull purplish dots arranged in a single scries. 

Is the nn^i' AlcubiLi (a largely cultivated race of a single breed), the Ixxly is 
wliik«« and the [Kjsterior half of the 1st body segment is tingeil yellow. The 
irtarkiiigH ui llie 2nd as well as of the 5th luid 8th segments are also distinctly 
tiSÊjUi buL IlioM! Uli the latter two segments arc more or less modified in dittereut 
îu*lîvî*hmU (lì g. 11, a <fe b). 

I u tlie nwx Kimai (race of greenish cocoon), the body is also white, the 
inarknigon iIk* 14 Ixxly segment is light. The central marking on the 2nd 
•ttgTUitiit m liirht gic*enish yellow, while the two lateral markings on the same arc 
nîpru<<ii«îïlt:d Culli T)y a simple gixyish dot. lùich marking on the 5th segment 
whi»'h ir uval and light greenish in œlor, contains a hook shapcil, light greenisli, 
curV0il liiii^ iiifcU-ad of dull purplish dots. That on the 8th segment is either oval or 
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round and contains a single elongatod dot of a light greenish color (fig. 12, a & 

b). 

The cocoon is elongated oval with a slight constriction near its middle, but 
in certain Chinese cocoons the constriction is absent and the cocoon thus assumes 
a spindle form. The color is either white, green or yellow. The spindle shape 
and the greenish color of a cocoon, are points of very close resemblance to that of 
the wild silkworm. The cocoon of the domestic silkworm are very variable in 
size, but that of our largely cultivated race is about 33 mm. in length. 

Thus the adult of the cultivated silkworm has exactly similar characters, i.e. 
markings, venations &c. with that of the wild form, but it differs from the latter 
in the size and coloration as well as the lighter color of markings, but these are 
unquestionably variations that occurred under domestication for a long interval 
of time, and moreover, various transitional forms of the markings and coloration 
prevalent among the adult of the domestic silkworm affords a strong evidence, 
that the latter has been derived from the silkworm living wild still at present. 
Further, the egg^ larva, and cocoons are nearly same in forms, markings, and colo- 
ration in both the wild and domestic forms, and the differences can be seen only 
in a lighter coloration, more or less imperfect markings, and size. 

The al)ove mentioned facts lead us to conclude that the domestic silkworm 
has l)oen derived from the wild form which belongs to exactly the sumîq t^pecies 
with the Throjihila mandarina described by Dr. F. !^^ooRE, and the latter is 
nothing el?;e than the ancestral form of our ilomestic silk^Norni. 
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EXPLANATION OF PL. HI. 






Fig. 1, a. TheopHla mandarini, Moore, Q . Vl • 

Fig. l,b. „ „ J.i/i. 

Fig. 2. Fore wing of ditto showing venation. Vi • 

Fig. 8. Larva of the first stage of ditta is/j . 

Fig. 4. Matare Jarva of ditto Vl »a* patch on the 5Ch segment, b, Fame 

on the 8th segment, slightly magnified. 
Fig. 6, a. Bambyzmori 2» Vl • 

Fig. 6, b. Ditto à • V* • 

Fig. 5, c. Fore wing of ditto showing venations, i/i • 
Fig. 6, a. Bimibyz mori 2 • Vi • 

Fig. 6, b. Ditto ^ . Vi • 

Flg. 7, a. Ditto Q • Vi . 

Fig. 8, b. Ditto J . l'i . 

Flg. 9. Larva of the first stage of AkabiH race, lO/i . 

Figs. 10, and ditto a. Two forms of mature larva o( Ktamtho race i/i ; h, 

patch on the Cth, c, Ihe Fame on the 8th segments, slightly 

magnified. 
Fig. 11. Mature larva of Akabiki race, Vi ; a, patch on the 5th ; b, the 

same on the 8th si^gment^ slightly magnified. 
Fig. 12. Mature larva of Kimai race i/i , a, patch on the 5th ; b, the 

same on the 8th segment, slightly magnified. 



iVintoi May 25(A, 1898. 
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THE GENERA AND SPECIES OF ROSSELUO/E. 

(Preliminary Notice.) 
By Prof. I. IJIHA, Ph. D. 

Having finished sometime since my studies of the Bossellid materials con- 
tained in the Science College Museum, I propose to give here a brief notice of 
the results arrived at with respect to the system of family Bossellidae. Taking 
into account the characters of not only parenchymal microscleres, but also as far 
as possible of megascleric elements, I have been led to divide the family into four 
subfamilies, synoptically shown as follows : 

a^. Dernaaiia not diffrentiaded into aatodermalia and hypoder- 

m^lia. No oxyhexaster present among intermedia a. LeueùpsTcinœ. 

a''. Dermalia difierentiated into aotnctermalia and hypodermalîa. 
Oxyhexaster generally present among intermedia. 
I/. Withont octast^'rs. 

c'. With plumioomes ; with or without oxyhexasters... b. LanugindUnœ, 

d'* Without plamicomet»; oxyhexasters always [reeent. c. Bosaellinœ. 

b". With octasters; oxyhexa8ter3 always present d. Acanthaseince, 

The definition of the family itself may remain as it stands (F. E. Schulze, 
Revision d. Syst. d. Asconematiden u. Rössel liden. Sitz.-ber. k. pr. Akad. Ber- 
lin, 1897). 

A. liBVCOPBACINiB. 

Dermalia not distingmshable into autodermalia and hypodermalia, but con- 
sist of large pentactins, which are but little difibrentiated from parenchymal 
megascleric hcxactins beyond the total absence of sixth, distally directed rays,* 
Gastralia, hexactins or pentactins, or both. Parenchymal megascleres contain 
large or medium-sized hexactins (except in Cavlocalyx), together with diactins in 



* Thischaracter of dermalia and the presence of well-developed hexactins as pa rendiy- 
mal megasc'leres probably represent a more primitive condition than what we find in other 
subfamilies. 
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greater or less quantity. As in terme lia there are only discohexasters or their 

modification, usually in one or two kin Is (maerocliscohexasters and microdisco- 

hexasters.) 

Artificial Key to Genera and Species. 

9f, Parenchymal iLegascleres extensively fused together 

t/. Di-^'cohexAster in one kind EwypUgma aiiricuioot, 

ï/^. Di oohezasler in two kindi (including " rhopa^a^er ") iuloealyx irt^ulara. 

v/^. Parenchymal megascleres loo« (except at surfice of at- 
tachment). 

b'. Dermalia pronged Oaadoealyx tene. 

ï/^. Dermalia without prongs, 
c'. With hexactinose discohexasler. 

d^ Bays of parenchymal hexactins straight Ltucoptnou oriSûdoaiÂ. 

d''^ Rays of parenchymal hexictins curved Uucopsaeus skoltodoeus. 

(/^. Without hexnctinoee discohexaster. 

d^ Discohexaster in one kind Piaeopegma Bohitum, 

ôf^. Discohexaster in two kinds (minute davicome and 
very large discohexaster wifh anchor-like termi lal 
disc?) Cfiaunopledetia eavernon. 

Leucopsacus, n. g. 

Small, sack-like forms with smooth surface. Parenchymal megasclcres con- 
sist chiefly of hexactins ; diactinic parenchymalia present, but play a subordinate 
part. Intermedia are usually of two kinds : macrodiscohexaider hexactinose, 
i. e., aix-armed as in a regular hexactin ; each arm, or more properly terminal, 
ends with an anchor-like umbel of 3 — 5, strong teethf ; length of arm 50 — 90 fi. 
mmxrdiscoheocaster, of variable shape and size. Gastralia are usually hexactins, 
tJirteriiig in no way from those of parenchymalia. 

1. L orihodocus, n. sp. 

Body ovoid, with stalk-like base ; 10 mm. long. Rays of dermal pentactins 
and of parenchymal or gastral hexactins straight. Hexactinose macrodisco- 
liexaater as already characterized. Microdiscohexaster 50 — 88 m in diameter ; 

each short principal with 4 — 8 slender terminals, which together from a bell- 
slmpe*! perianth ; terminal disc with 5 or 6 minuts teeth. 
IjOC. : Sagami Sea. 



t Tlie spicul here characterised has been figured by Schulze, Chall. Bep. Hex. Pi. LV, 
8g. d* In this peouliar modiflcition of disoohezasten the axial cross ia oonGned to the oentre. 
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2. L sco/MoGus, n. sp. 

Globular or ovoid sack, up to the size of a hazel-nut. Bays of dermal peu- 
tactius straight, but those of parenchymal and gastral hexactins curved. 
Hexactinose macrodiscohexaster as in foregoing species. Microdiscohexaster 
spherical, 46 — 70 // or more in diameter ; each short principal bearing 4 — 10, 
straight or nearly straight terminals ; discs about equidistant at the peripheral 
surface of the spicule, toothed. Of inconstant occurrence is a third modification 
of discohexasters, which I should call ciamcome. This most nearly resembles the 
sigmatocome of Schulze. Diameter 38 — 50 // ; principal takes about i of a ray 
and bears a narrow perianth of very slender, terminally swollen terminals set in 
a single whorl. 

Loc. : Sagami Sea ; found attached to Hexactinella lorica, Ij. MS. 

Chaunoplectella, Ijima. 

Thick-waUed goblet of egg-like shape, attached by a short stalk-like base. 
Parenchymal megascleres, chiefly hexactins and diactins with bent rays. Inter- 
media, of two kinds : large macrodiscohexaster and small clavicome. 

3. C. cavernosa, Ijima. 
Ijima (Zool. Anz., p 250). 
Loc. : Sagami Sea. 

Placoplegma, F. E. Sch. 

4. P. solutum, F. E. Sch. 

Schulze (Hex. Ind. Oc., II., p. 63, pi. VI. 11—77). (Rev. Asc. u. Ross., 
p. 544). 

Loc. : Bay of Bengal. 

AULOCALYX, F. E. Sch. 

5. Â. irregularis, F. E. Sch. 

Schulze (Chall. Rep. Hex., p. 174, pi. 174, pL LX).— (Revision Asc. u. 
Rosp^ p. 544). 

Loc. : off Marion Island, SE of Cape of Good Hope. 
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EURYPLEOMA, F. E Sch. 

6. £. aurku/are, F. R Sch. 

Sthulre (ChalL Rep. Hex., p. 176. pL CII). (Rev. .Vsc. u. Rosa, p. 545). 
Loc. : ]N£ of New Zealand 

Caulocalyx, F. e s. 

7. C. (Mût, F. E S. 

Schulze (Chall. Rep. Hex., p. 172, pL LXIX). (Rev. Aac, u. Ro6&, p. 
54i>), 

Thb speeieä deems to occuppy an isolated position in thiâ sabfSunU j, parti- 
cularly on account of the fact that hescactins are not known to occur among its 
parenchymal macroselerea. The "a^doplumioome'* of thiâ species is undoubted- 
ly closely related to the plumioome of LanugintUvxa and, in my opinion, alao to 
what I have called claviconie in I^UiojaoLcus »boiiodocus and ChaunoplteLella 

Loc, : W, of Tristan d'Âounha. 

B. l.AXr«l?IKI.XI9IA 

Dennalia with sUuraoiiuic or peutâdinic autodermalia and larger pentacti- 
nie hvpodermalia. Ga^ralia, hexactins. Parenchymal m^ascleres consist oj 
«fiacUns and of Ian:e or meifiuuKsiie^l hexadins. Plumicome always present 
amon^ inierme^a, which for the re^ conisi of etth^ disoohexaster or oxyhexas- 
ff, orof hciUi. 

Arti6v-àal Key to Gxtiera and Sptciesw 

»\ F«ntt\T attftcb<>i to A.4kl «ubsuwum« No oxjWeiiaii r LtmmffimA pttptL 

a". Retond in kv^^ Kinmì Vy basil tnft of aethor4 k« 

V\ I^mMklix itMwtùtt* IdetvMdk in two ki»i4s 

^oj^TW\itj8«r «nl iikwKwvww} L. f A t i wVi jM j nWwi i it ti 

^ \ I>inwUi^ yt mnk U». InlivwMiâin in thitv kidb 

^ox^WcKW^vr^ 4uoc>h«nM<«r «wJ |^HuMMkav<^ 

L A X V 1. 1 X K I I A, i\ ^hîîX 
$. L MMU CV S^^hllk 
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O. Schmidt (Spong.— Fauna Atl. Geb, p. 13, T. II, 1, 3).— W. S. Kent 
(Mouthl. Micr. Journ. 1870, p. 247, pi. LXV, 1—7) :— Schulze (Chall. Rep. 
Hex., p. 130, pi. LIII 3— 5).— (Rev. Asc. u. Ross., p. 548). 

Loc. : Atlantic ; off Little Ki Island ; Sagami Sea 

LOPHOCALYX, F. E. Sch. 

9. L philippinensis (Gray). 

Bosaella philippinensis, J. E. Gray (Ann. & Mag. Nat. Hist., 1872, Ser. IV, 
Vol. X., p. 137). &o.—P8etalia glohubsa, Gray (ibid., 1873, Vol. XL, p. 234). 
Ac. — LophoccUyx 2;hüippinenm8, Schulze (Chall. Rep. Hex., p. 133, pi. LIII. 
1—2, pi. LIX). (Rev. Asc. u. Ross., p. 546). 

Loc. : Philippine Islands ; Little Ki Island. 

Melonympha, F. E. Sch. 

10. M. velaia (W. Thoms.) 

Eossella velata, W. Thomson (Depth of the Sea, p. 418, fig. 65). Schulze 
(Cliall. Rep. Hex., p. 143).— Âfeloiiympha velala, Schulze (Rev. Asc. u. Ross., p. 
547). 

Loc. : Strait of Gibraltar. 

€. ROSSEI^LIN^. 

Autodermalia variable. Pentactinic hypodermalia generally present, some- 
times wanting. Gastralia, hexactins, sometimes pentactins Parenchymal 
raacroscleres, chiefly diactins, may however enclose medium-sized or small hexac- 
tins. As intermedia, oxyhexasters absent or more generally present in one or 

two kinds. 

Artificial Key to Genera. 

a'. Hjpodermal pentactin wanting. 

b^. Sack4ike or vase 1 ike forms wi t bout dist inct Btalk Aulosaccm. 

[/^» Body with gastral snr&ce eveztrd so ns to form a large 

part of tbe outer surface ; with long, tubular stalk Aulochme, 

9f\ Hjpodermal pentactin pr&ent. 

y. Intermedi}), only oxyhezaster... JBathydoiMs. 

W^, Intermedia include diaoohezaster besidea ozybexaster. 
(/. PIscobezaster in one kind. 
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d'. Autodermalia ; pentactios with boes-like rudiment of 

distal sixth ray; uocaBionally hezactios Hyalatcus. 

àf', Autodermalia stauractins or pentad iiis, or both ; with- 
out rudiment of distal ray and never hexactinic. 

e'. Forms without distinct stalk VitroUvJa. 

e^'. Forms with long, distinct sta'k O-aJUromorphoL. 

</*, Discohexaster in two kinds RoaeUfL 



Bath Y DO RLS, F. E. Seh. 

Autodermalia, diactiiis, stauractins or pentactins. Ilypodermal pentactin 
jirt^^i^Dt Gastralia, probably always hexactius. Parenchymal inegascleres with 
or without hexactins. Intermedia, oxyhexaster only. 

Artificial Key to Species. 

H^ Autodermalia, almoEt exclusively straight diaetins B, baeuUfar, 

ft'', Autoderir.alia, pi edomina tingly stauractins. 
Ì/, General surface smooth, without diactinic prostri ia. 
(/, Cup-like forms, expanded above and without margin- 
al fringe of spicules B, laecis. 

(/^, Tubular forms, with a fringe of marginalia B, fifnbriatut, 

\/\ General surface with diactinic prostalia. 
cf, Oxyhexaster with principals exceedingly shoitened as 

to be almost annulled B, sieUahts* 

Q.", Oxyhexaster with distinct cylindrical priccipals B, apirumte. 

li. B. fimbriaius, F. E. Sch. 

i^-hulze (Chall. Rep. Hex., p. 152, pi. LVIII). (Rev. ^Vsc. u. Ross., p. 

Loc. : North Pacific. 

12. B. stellatus, F. E. Sch. 

Schulze (Chall. Rep. Hex., p. 152, pi. LIX 1—5). (Rev. Asc. u. Ross., 
p. 534). 

IjOC. : Messier Channel in Patagonia. 

13. B. spinosus, F. E. Sch. 

Schulze (Chall. Rep. Hex., p. 153, pi. LIX 6—9). (Rev. Aac. u. Ross., p. 
534). 



Digitized by 



i 



Google 



THE GENERA. AND SPEC3TES OP ROSSELLTDAE. 47 

Loc .: Pinguin Islands. 

14. B. baculifer, F. E. Sch. 

Schulze (Chall Rep. Hex , p. 154, pi LIX 10—18). (Rev. Asc. u. Ross., 
p. 535). 

Log. : South Pacific. 

15. B. /aevis, F. E. S. 

Schulze (Hex. Ind. Oc, II, p. 57, T. VI 1 -10). (Rev. Asc. u. Rosa., p. 
535). 

Loc. : Bay of Bengal. 

VlTROLLULA, n. g. 

Autodermalia, stauractins or stauractins and pentactins. Hypodermal pen- 
tactin present. Gastralia, hexaetins and pentactins. Parenchymal megascleres 
with or without hexaetins. Intermedia, of oxyhexaster and discohexaster ; the 
latter in one kind. 

This genus is closely related to Graieromorpha, but is distinguishable by the 
absence of distinct stalk to the sponge body. 

16. K fertile, n. sp. 

Body ovoid or spindle-shaped, attached by one end to firm substratum ; small, 
up to 15 mm. in total length. Autodermalia, of sparingly rough stauractins 
with rays 180 — 340 ß long. Hypodermal pentactin moderately large. Gast- 
ralia, hexaetins and pentactins occurring in a sparing number. Parenchymal 
megascleres, chiefly diactins, but hexaetins are of common occurence amongst 
them. Intermedia of two kinds : Oxyhexasier, 1 20 /i in average diameter ; 
each short principal bearing 4 — 7, slender, straight, rough-surfaced, divergent 
terminals. Microdiscohexasler, of usual shape, 26 — 30 fx in diameter. 

All specimens examined contained numerous larvae in various stages of 
development. These are at a certain stage spherical, covered externally by 
ciliated cell-layer and contain internally a mass of cells. Stauractinic spicules 
are the first that appear in the periphery of the internal mass. Later, the 
larvae are spindle-shaped, thickest nearer to one end. 

Loo. : Sagami Sea. 
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17. K namiyei, n. sp. 

Slightly compressed sack with broafl irregular base and a firm wall of 
moderate thickness Dimensions, 76 mm. high and 30 — 56 mm. broad. The 
sponge has tendency to produce secondary oscula or persons by budding or divi- 
sion. Autodermalia consist of stauractins and peutactins with stout, strongly 
prickly rays, 90 — 165 fx long. Gastralia, of pantactins an 1 hexactins, consti- 
tuting a continuous antogastral layer. Parenchymal megascleres are exclusively 
diactins. Intermedia : Oxyhexaster, 52 — 76 jj, in diameter ; each very short 
principal bearing 2 — 4, diverging, nearly straight, minutely prickly terminals. 
Dlscohexaster spherical, 50 — 10Ö fi in diameter ; principals exceedingly short, 
each with 3 — 5 or more, slender terminals that end with distinctly toothed 
discs. 

But for the absence of a distinct stalk and the presence of hexactinic 
antogastralia, this species might be put under Ci-ateromorpha. 

Loc. : Sagami Sea. 

Crateromorpha (J. E. Gray) Carter. 

Autodermalia, hypodermalia and intermedia as in foregoing genus. Gast- 
ralîa, peutactius; ocx^asionally stauractins. Sponge-body with distinct narrow 
stalk, which gciiorally contains a system of anastomosing canals. 

Artificial Key to species. 

i'. Autodermulla^ stauractins and pentaclins. 

b'. The nail with a system of anastomosing intercanals; 
through-going passages present at the ja notion uf body 

vilh iitalk C corrugata. 

I/''. Without flbove-mentioned characters. 
ç*\ M îcrotliseohexaster spherical ; stalk with anastomosing 

amala... C. mtyeri, 

c'* Mierodiscohexaster with each bunch of terminals mak- 
ing îi. prominence at surface ; ntalk simply tubular O. (hiofeldm. 

fl'^. Autodermalifli exclusively pentactins ; hypodermal pentac- 

titi nnusimllj thick-raye<l 0. peckyactina. 

a^", Autoflermalîa, almost exdmively staiiractin; disoohexaster 

thick-myed C tumida, 

18. C- meyBti (J. E. Gray) Carter. 

Carter, Gray, etc.— Schulze (Chall. Rep. Hep. Hex., p. 161, pi. LXI). 
(Ttev. Aac- u, Hoss., p. 540). 
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Loc. : Philippine Islands ; Sagami Sea. 

Besides typical C. meyeri there occur in Sagami Sea two varieties : 

a. C, meyeri var. tuberoses 

Larger than typical meyeri ; 200 mm. or more in height. The wall projects 
externally in a number of small or large, irregularly rounded, hillock-like or 
tubercle-like prominences. A large quantity of diactins ( nters into the com- 
position of hypodermal strands ; otherwise of essentially same spiculation as in 
typical species. 

/}. C, meyeri var. rugosa, 

Altio larger than typical meyeri ; almost a foot in height. The wall >vith 
irregular prominences, while the general surface is extremely uneven on account 
of numerous wrinkle-like ridges. Spiculation as in var. tuberosa. 

19. C. pachyaciina, n. sp. 

Shape and size like C\ meyeri var. tuberosa or mgoaa. H[K>ngc of rather 
compact texture, with scanty [narrow afierent apertures. Both autodermalia 
and gastralia are pentactins. Hypodermal pentactins strong, unusually thick- 
rayed (J mm. thick with ray length of 2i mm.). Intermedia as in C, meyeri, 

Loc. : Tosa Sea (Shikoku). 

20. C, corrugata, n. sp. 

Sponge-surface with numerous pit-like or irregular depressions leading into 
a system of anastomosing intercanals. Through-going passages present at the 
junction of body with stalk, i. e., the latter divides into a number of branches at 
the upper end. Up to about a foot in height. Autodermalia stauractius and 
pentactins, the former predominating, (iastralia, mostly stauractins. Inter- 
media resemble those of C. meyeri or C jyavhyadina, 

Loc. : Sagami Sea. 

21. C. ihierfelderi, F. E. Sch. 

Schulze (Chall. Rep. Hex., p. 164, pi. LXII 1—4). (Rev. Asc. u. Ross., 
p. 540):— r;. mnrrayi, Schulze (Chall. Rep. Hex., p. 164, pi. LXIII). 
Loc. : Little Ki Island. 

22. C. turn/da, F. E. Sch. 

Schulze (Chall. Rep. Hex., p. 166, pi. LXVII and pi LXVIII 2). (Rev. 
Asc. u. Ross., p. 541). 
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Luc. : Banda Islands. 

AULOCHONE, F. R Sch, 

Autodermalia and gastralia, predominantiy or exclusively pentactins. Hy- 
poderinal pentactins wanting. Parenchymal megascleres without hexactius. 
S[)onge-body with gastral surface everted to a great extent so as to form a large 
part of the external surface ; with long tubular stalk. 

23. Â, cylindrica, F. E. Sch. 

»Schulze (Chall. Rep. Hex., p. 168, pi. LXVI and pi. LXVIII l).-C/a- 
leromm^ha cylindrical Hchulze (Rex. Asc. u. Ross , p. 542). 
Loc. : NE of Kerraadec Islands. 

24. Â. lilium, F. E. Sch. 

Schulze (Chall. Rep. Hex., pL 171, pi. LXVIII S—7).—Cr(Uerontorjiha 
lilium, Schulze (Rev. Asc. u. Ross., p. 542). 
Loc. : Meangis Islands, NE of Celebes. 

Hyalascus, Ijima. 

Autodermalia, pentactins with distally directed sixth ray represented by a 
knob-like boss ; occasionally genuine hexactius. Pentactiu hypodermalia present. 
Gastralia hexactius. Parenchymal megescleres, solely diactiuic. Intermedia of 
two kinds : Oxyhexaater with 1 or more and often all principals bearing only one 
terminal (hemi-oxyhexaster and hexactinose oxyhexaster). DuscohexaeUr of 
small or moderately large size. Sponge-body probably unstalked, vusc-like. 

This genus is decidedly to be taken up in BosoaUnœ, notwithstanding the 
occasional occurrence of hexactinic autodemuds. 

25. H. sagamiensis, Ijima. 
Ijima (Zool. Anz., 1896, p. 251). 
Loc. : Sagami Sea. 

26. H. gtganteus, n. sp. 

Known to me by a very large fragment of light, cavernous texture. Effer- 
ent apertures on gastral side as large as 18 mm. in diameter, covered over by an 
irregularly meshed lattice-work consisting mainly of strands of hypogastral di- 
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actîns. Afferent apertures smaller. Spiculation similar to that of foregoing 
species, but rays of autodermalia and autogastralia almost smooth at base ; inter- 
medial oxyhexaster 76 — 103 fi in diameter ; discohexaster 60 — 76 fA in diameter, 
with about 6 slender terminals to each principal. 
Loc. : Sagami Sea. 

Rossella, Carter. 

Autodermalia, stauractins or pentaetins. Hypodermal pentactin present 
Gastralia, hexactins. Parenchymal megascleres may contain hexactins of me- 
dium size or under. Intermedia consist of oxyhexaster and of two kinds of dis- 
cohexasters (macrodisoohexaster and microdiscohexaster). 

27. tt. aniarctica. Carter. 

Carter (Ann. and Mag. Nat. Hist., 1872, p. 409). Schulze (Chall. Rep. 
Hex., p. 139, pi. LV). (Rev. Asc. u. Ross., p. 536). — Acanlhaseus grosmiaria, 
Schulze (Chall. Rep. Hex., p. 145, pi. LVI). 

Loc. : S. of Kerguelen Isl.; SE of Prince Edwards Isl.; Possession Isl. 

28. R. hngtspina, Ijima. 

Ijima (Zool. Anz., 1896, p. 253). Schulze (Rev. Asc. u. Ross., p. 538). 
Loc. : Sagami Sea. 

29. R. dubia (F. E. Seh.) 

JoanihascHs dubim, Schulze (Chall. Rep. Hex., p. 147, pl. LVII 8—13).— 
Rossella dubio, Schulze (Rev. Asc. u. Ross., p. 537). 
Loc. : S. of Puerto Buono, Patagonia. 

AuLOS ACCUS, Ijima. 

Autodermalia, stauractins or pentaetins. Hypodermalia, only diactins; 
without pentaetins. Gastralia, hexactins. Parenchymal megascleres, only 
diactins. Intermedia consist of oxyhexa.ster3 with tendency to become hemi- 
hexactinose or even perfectly hexactinose, and of two kinds of discohexasters 
(macrodisoohexaster and microdiscohexaster). 

30. Â. schu/zei, Ijima. 

Ijima (Zool. Anz., 1886, p. 252). Schulze (Rev. Asc. u. Ross., p. 543). 
Loc. : Sagami Sea. 
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31. Â. mîtsukurit, n. sp. 

Autodermalia, stauractins with occaâonal pentactins ; rays stout, strongly 
spiny, 110 — 176 fi long Gastralia with rays twice or more than twice as long 
as in autodermalia. Oxyhexaster with diameter of 100 — 130 fi ; occasionally 
hemi-hexactinose, rarely hexactinose. Macrodiscohexaster spherical, 80 — 120 /i 
in diameter ; with no less than 5, moderately thick, straight terminals to each 
very short but thick principal ; terminal disc small with minute marginal teeth. 
Microdiscohexaster of usual shape ; diameter 20 — 23 //. — Thick-walled, sack-like 
sponge with prostal nee<lles and hillocky elevations on external side, so that it 
closely resembles Acanthasctis cactus. 

Loc. : Sagami Bea. 

D ACAXmASCIMiE. 

Autodermalia variable. Hypodermalia with pentactins or exclusively diac- 
tinic Gastralia, hexactins as a rule. Parenchymal megascleres exclusively 
diactins. Intermedia consist of oxyhexasters and of two kinds of discohexasters, 
octasttrs and microdiscohexasters. 

Key to Genera. 

a'. Hypodermal pentactins present. 

b^ Hypodermal pentactin not pronged Stdwrocalyptus» 

h'\ Hypodermal pentactin pronged .».lihabdocalypfw. 

v/^. Hypodermal fientactin wanting AcamfhoBcm, 

Staurocalyptus, Ijima. 

Paratangential rays of hypodermal pentactins not armed with hook-like 
prongs. 

Artificial Key to Species. 

a^ Autodermalia almost exclusively or predominantly pen- 
tactins ; at least with a large number of pentactm«. 

b'. Ootaster with radius of 72-145 /^ S. dowUngi. 

b''. Octaster with radius of 65—85 fi ; autodermalia sleû- 

der-rayed, ofien stauractins S. roeperi. 

a". Autodermalia almost exclusively or at least predomi- 
nantly stauractins. 

\/, Ootaster large, usually more than 200 fi in radius. S. cfaber. 

W\ Octaster small, not larger than 100 fi in radius. 
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c'. Autodermalia with occasional pen^actias and trîac- 

tins; rays fiiintly rough Ä heieraäinus, 

af^ Autodermalia almost ezclusiyely stauraciine, strong- 
ly prickly Ä mterocheiua. 

a'". Autodermalia, straight dîactin? ä pleorhaphides, 

32. S. dowlingì (Lambe). 

Bhabodocaiyptus dowUngi, Lambe (Trans. Roy. Soc. Canada, Sect. IV, 
1893, p. 37, pi. Ill 2— 2h). Schulze (Rev. Asc. u. Ross., p. 554).— Stouroca/y- 
piu8 dotolingi, Ijima (Annot. Zool. Jap., vol. I, p. 53). 

Loc. : Strait of Georgia, Vancouver Isl. ; Sagami Sea. 

33. S. roeperi (F. E. Sch.). 

Rhabodocalyptm roeperi, Schulze (Chall. Rep. Hex., p. 158 pi. LXV). 
(Rev. Asc. u. Ross., p. 55S)/—8taurocalyptns roeperi, Ijima (Annot. Zool. Jap., 
vol. I, p. 55). 

Loc. : S. of Puerto Bueno, Patagonia. 

34. S. g/aber, Ijîmi. 

Ijima (Annot. Zool. Jap., vol. I, p. 57). 
Loc. : Sagami Sea. 

35« S. micnochetiis, n. sp. 

A rather thin-walled compressed sack of moderately firm texture. Length 
95 mm.; breadth 23 mm. by 37 mm.; thickness of wall at middle 3 mm. Affer- 
ent apertures small, not over 1 mm. in diameter. — Autodermalia, stauractius 
with attenuated, strongly prickly rays 85 n in average length. Hyp xlermal 
pentactins small, with paratangential rays only about 1 mm, long'; they are pro- 
truded out of dermal layer and form a veil at about 1 mm. distance from the 
surface. Gastralia, hexactins with rays similar to those of autodermalia. Some 
parenchymal diactins as lon^- as 20 mm. or more. Oxyhexaster 90 — 106 fx in 
diameter ; rays rather slender, 2 — 3 and occasionally only 1 terminal to a very 
short principal. Octasters abundant near gastral surface, 114 — 136 /£ diameter; 
terminals weakly bent S-like, 7 — 12 forming an outwardly expanded bunch ; 
principal thick, taking about 2/5 of the length of an entire ray. Microdisco- 
hexasters of usual size and shape exceedingly rare. 

Loc. : Sagami Sea. 
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36. S. heteractinus, Ijima. 

Ijima (Annot. Zool. Jap , vol. I. p. 56). 
Loc. : Sagami Sea. 

37. S. pleorhaphides, Ijima. 

Ijima (Âmiot Zool. Jap., vol. I, p. 58), 
Loc. : Sagami Sea. 

Rhabdocalyptus, F. E. Sch. 

Paratangential rays of hjrpodermal pentactins arm«! with biaerially ar- 
ranged hook-like prongs. 

Artificial Key to Species. 

v/, Autodermalia, pentactins and stauroctin? ; octaster 30— 

40 /^ in radius. R. domm, 

9/\ Autodermalia, predominantly stauradins ; octaster 90— 

120 //ill radius Ä. tirfor. 

9f''. Autodermalia, predominantly straight diactins. 

1/. Octaster 65—88 /i in radius. Ä. nurf/i«. 

y, Octaster smaller, 38 - 55 fi in radius ß. eapiUaius. 

38. R. dawsoni (Lambe). 

JJathydonta dawsoni, Lambe (Trans. Roy. Soc. Canada, Sect. IV, 1892, p. 
73, pi. IV 2 and pi. VI 2— 2k).— Rhabodocaìyjituìi dow^m, Schulze (Rev. Asc. 
u. Ross., p. 555). 

Loc. : near Vancouver Isl. 

39. Ä. ¥Mcr, Ijima. 

Ijima (Annot. Zool. Jap., vol. I, p. 52). 
Loc. : Sagami Sea. 

40. ff. mollis, F. E. Sch. 

Schulze (Chall. Rep. Hex., p. 155, pi. LXVI). (Rev. Asc. u. Ross., p. 
552). — Ijima (Annot. Zool. Jap., vol I, p. 50). 
Loc. : Sagami Sea. 

42. R. capillaius, Ijima. 

Ijima (Annot. 2kx)L Jap , vol. I, p. 51). 

X«oc. : Sagami Sea. 
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ACANTHASCUS, F. E. Sch. 

Hypodermal strands consist exclusively of diactins. 

42. Â. cactus, F. E. Sch. 

Schulze (Chall Rep. Hex., p. 148, pl.LVlI 1—7). (Rev. Asc. u. Ross., p. 
551). — Ijima (Annot. Zool. Jap., vol. I, p. 48. 
Loc. : Sagami Sea. 

43. Â. alani, u. sp. 

An ovoid, thick-walled goblet, 190 mm. high ; attached by a short stalk-like 
base. Prestai needles unknown ; possibly not present. — Autodermalia exclusive- 
ly pentactins with rather slender rays, 95 — 170 /i long Hypodermal strands of 
indefinite calibre. Gastralia, hexactins, not forming a continuous layer, Oxy- 
hexaâters large, with diameter of 144 — 190 // ; terminals more or less slender, 
unusually 3 — 4 to each extremely short knob-like principal ; central node spheri- 
cal. Octasters with radius of 68—110 /i ; principal about as long as or longer 
than terminals, of which 6—8 form an outwardly expanded tuft. Microdisco- 
hexaster of usual shape and size present in a sparing number. 

Loc. : Sagami Sea. 



Sci. Coll., May 13th, 1898. 



Piinltd June KHh, 1808. 
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PRELIMINARY NOTICE OF NEW JAPANESE 
ECHINOIOS. 

Bv S. YOSHIWARA. 

Zool. Inst., Science Coll., Imp, Univ , Tokyo. 

Since the publication of my paper on Asthenosoma in Vol. I, Part I of this 
periodical I have found many new species of echinoids from various parts? of 
Japan. The following contains an account only of their important diagnostic 
characters. The full paper will be published afterwards, with illustrations. 

1. Cidoria {SlereocidanH) teimisinnus, lèov, sp. 

The general appearance of test and the form of spine at once distinguish 
this species from other known members of the genus. Test is regularly archeil 
on abactinal side, but actinally it becomes suddenly curved from ambitus, and 
has a sKght concavity near peristome. The color of membrane is dark brown. 
Basais are almost equal in both height and breadth, radiais distinctly exdudal 
from basais. The interambulacrum is three times as wide as the ambulacrum. 
The scrobicular area is elliptical in form even at ambitus. The miliares in each 
interambulacral plate are very few. The interporifcrous area of ambilacrum 
carries four regularly arranged vertical rows of tubercles. The primary spines 
are slender. The fully developed one appears from 3rd or 4th interambulacral 
plate, so that the whole abactinal side seems to be almost devoid of primary 
spines. The first is longest having the length of 47 mm. and a uniform breadth 
of 15 mm., in a specimen having the test of 35 mm. in diameter. All spines are 
grey and very indistinctly striated on the surface, and some being quite smooth. 
Those near peristome are flattened, but never crenulatcd. The miliary spines are 
very small, with a thick brownish membrane at the base. 

Loc. : Sagami Sea. 

2. Cidaris {Stereoddaì-iiì) microhtberculaiunf nov. sp. 
This greatly resembles S. grandis, Död. But each basal plate has a dis- 
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tiiictly greater width than height. The inner plates of anal system are not very 
small compared with outer plates ; width of interambulacrum generally greater 
than that of ambulacrum, being 4 — 5.4 times as measured at ambitus from tests 
of 25.5— ()6 mm. in diameters. Ambulacrum very slightly wavy, with very 
slightly sunken iK)rifurüU5 zone, and never so strongly curved as in S. grandit^, 
Död. Inteqjoriferous area tuberculated with two outer and four inner longitudi- 
nal rows, the latter carrying very small scaly spines less than one quarter as 
long as the outer ones. All miliares on the test and abactinal system smaller in 
size than in 8. grandit*, Död. Neck of primary spine white. Spines near peri- 
stome not flattened even in comparatively young specimens (25.5 mm, diam). 
Loc. : »Sagami Sea. 

»3. Cidaris {Porocidariif) mÌ6akiensii<, nov. sp. 

Test more flattened than in C elegavs, A. Ag. Covering membrane (es- 
pecially on abactinal side) and the collar of spine deep brown. Basais not ex- 
tending to peripheral margin of anal system. Both ambulacral and interambu- 
1 aerai plates at ambitus without any bare median space. There is one vertical 
row of tubercles between the scrobicular circle and median interambulacral 
suture. Primary spines white, with a brownish collar 4 mm. high in the longest 
spine belong! n;^ to a test of 3i) mm. in diameter, which measural 100 mm. 
Secondary «pines brownish ; those on ambulacrum arranged in a single vertical 
row in each zone. 

Loc. : Sagami Sea. 

4. Meapilla IcvUuberculatus, nov. sp. 
Test globular, reddish with yellow or green bare space. Actinal side not so 
swollen as abietina 1 side, but not depressed. Primaries and secondai ies very 
small, not perforated or crenulated, thus diflering from any other species of 
Mc,<jÀliu, arrangili in each interambulacral zone in two horizontal rows (adorai 
ruw havîti^ oiiîj set^itidnrie^) iiad in ?i\Q vertical rows at ambitus. Ambulacral 
pores til reo in iiumlicrin ciich plate, forming two vertical rows. Poriferous zone 
Uli versed by two regular <jr irregular vertical rows of tubercles. On the am- 
buWrum and iulenuìibuìiitrum there are found bare median spaces crowded 
with brown pedicel kriie. Un the actinal side, however, these bare spaces together 
«ilk the jjedicelJiiriii; are absent. Spines longitudinally striated with orange 
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stripes, and tipped with white. Near peristome they are flattened. 

Beside the above mentioned characters, this species differs from M, gìobuìvs, 
A, Ag. in having more tuberculated and higher basal plates, and in median bare 
space being not so distinctly separated from the portion of tubercles ; from M. 
Wiitmam, A Ag. it differs in the height of its test, the number of tubercles at 
ambulacrum, and the tuberculation of anal plates. 

Loc. : Not uncommon in Misaki and Dsushi (Sagami), Kominato (Awa) 
Gônoura (Iki). 

5. Salniacopsis pìddiellimus, nov. sp. 

Test globular, ambital outline indistinct and circular. The general ground 
color is green and red, not white and olive brown as in S. olivacea, Död. At 
ambitus each ambulacral plate has arcs of three ambulacral pores, forming two 
vertical rows, extending to peristomal margin. In each plate of ambulacrum 
there is one horizontal row of alternating primary and secondary tubercles com- 
posed of three of the former and a few of the latter, and another horizontal row 
lying on the upper side, composed of a small number of small secondaries, but 
the part lying below the first mentioned horizontal row is entirely destitute of 
tubercles. Surface of both interambulacral and ambulacral plates not smooth, 
and the furrows converge from each pit to median primary tubercles. Tul>ereles 
smooth, not crenulated. Spines longest at ambitus (5 mm. in a test of 21 mm. 
in diameter), greenish, tipped and banded with light red color. 

Loc. : Tomo (Bingo). 

6. Echinodrephvs peniagonua, nov. sp. 
This species resembles greatly E, molare, A. Ag., but on examining many 
specimens with the diameter varying between 19.5 mm. and 28 mm. I find the 
following important differences which justify us in making a new species. 

1. The anal system is covered with many miliares of very small plates. 

2. There are only three pairs of ambulacral pores in each arc. 

3. The whole abactinal system is naked, except the radiais which have 

only two secondaries on each plate. 

4. The outline is distinctly pentagonal. 
Loc. : Benin Islands. 
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7. Echinus multioolorf nov. sp. 

Test variegated. First in interambulacrum there appears a greenish color 
which becomes suddenly brown at ambitus ; interporiferous area white on abacti- 
nal side, but actinally banded with three or four broad brownish bands, leaving 
narrow white spaces between. Anal plates not provided with tubercles. Two 
or three small tubercles distributed on each plate of abacünal system. Interam- 
bulacral plate at ambitus with four tubercles ; ambulacral plate with one primar}' 
tubercle, and another smaller one which is present only on the inner side. Pori- 
ferous zone with an irregular row of pores, three pairs forming an are, witliout 
any tubercle between each pore. Spines longitudinally striated, tipped with 
two or three violet stripes, longest one measuring 3 mm. in a test of 1 4 mm, in 
diameter. 

Number of coronal plate (which is IG), arrangement of ambulacral }>orei>, 
other structures of test, and the color of s})ine distinguish this species from all 
known members of the genus. 

Loc. : Akune (Satsuma). 

8. Fibularia acuta, nov. q). 

The general outline is like that of a hen's egg, pointed anteriorly, and broad 
posteriorly. The height is not uniform ; the anterior part being higher than the 
posterior and making the wall of actinostome very convex. Apical system lies 
on the anterior side of test. Anus elliptical, equal in size with or larger than 
tUf length of mouth (that is è the radius) and separated from the mouth by 
allant I the length of the radius. Ambulacral pores extending for 3 mm. in a 
i[iü 10 mm. long and 6.5 mm. broad, and reaching outwards more than è the 
riwlius, and diverging greatly. On actinal âde there are scattered tentacles 
t'(niung out from single pores. The tubercles are not closely distributed on the 
ueiiual side as in F. volva, Agass. The ridges are very slightly visible actinally 
and this only at the median ambulacral and interambulacral lines. There are 
no prominent miliares near actinostome as in F. volva, Ag., and F. auslralis, 
Desm. 

Loc. : Misaki (Sagami), Shigajima (Chikuzen). 

9. Plesianthus ogasawaraënêis, nov. sp. 
Test elliptical, with a slightly undulatiug ambitus, differing from A excdmr, 
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Död. The test (74 ram. by 86 mm.) is widest not only on the side opposite the 
anterior extremity of the rosette, but also in the line drawn through its 
posterior extremity. Actinal surface concave, not flattened as iu P. 
excelsior, Dud. Suture between interambulacral and nmbulacral plates distinct- 
ly recognizable from external surface, while that of P.japonicus, Död. is entirely 
invisible from outside. General ground color grey, poriferous zona reddish. 
Ambulacral furrow reaches the ambitus, but very indistinct in P. ciy^jeus, Död. 
Spine with red stripes, thus difTering from P. japonvms, Död, Tubercles fewer 
than in the last mentioned species. P, sttbdepressus, Gray differs from the pre- 
sent species in having the greatest width at the posterior part, in the test rising 
suddenly at the extremities of ambulacral petals, in the lanceolate form of the 
petals, and the yellowish-green ground color with deep carmin colored poriferous 
zones ; /. humilis, Leske differs in having the uniform breadth of periostome ; 
P. rottifidis, A. Ag. diff*ers in having a rather circular outline, spindle shaped 
ambulacral rosette and the greatest width near centre. It is needless to give 
the distinction between this and the remaining species. 
Loc. : Benin Islands. 

10. Echinarachnis temUs, nov. sp. 

Ground color white to light violet. Outline pentagonal, with a strongly 
wavy contour. Anus lying on the abactinal side ; the part of the test where it 
lies not pointed. Test extremely thin. Ambulacral rosette extending half the 
radius and widely open. Ambulacral furrow almost unrecognizable. Suture 
l)ctweeu each two plates visible from surface. Primary ami secondary spines 
has'e the greatest thickness of membrane. Diameter of the largest specimen 30 
mm. 

Loc. : Kominato (Awa). 



Printed June lOth, 1898. 
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MISCELLANEOUS NOTES. 

Oa the Appearance of the Grey Fhalarope in Uraga Channel. 

— According to Sekbohm the Grey Phalarope (^P.fulicamui) is a winter visitor 
to the Kurile Islands " but it has not yet been recorded from Japan proper." 

On the 27th Nov. '94 Mr. J. C. Haitland of Yokohama obtained one speci- 
men in that neighborhood, and I have no record of any other examples taken 
in Japan proper until the occurrence referred to below. 

On the 8th of this month (April) the Yacht " Golden H.nd " left Uraga for 
Ukishima to see if possibly the Swifts (O. pacißcus) had arrived at their breeding 
place there. However we did not see any, and as a hard and cold north wind 
was blowing we made for Misaki. On the way we saw several flocks of small 
birds which we took to be Turustones (.V. inferpren). 

Next day we sailed down to the Doketsuba off'Sunosaki, and we found the 
sea swarming with these same small birds, which on shooting we found to be 
Grey Phalaropes. Some were white on the lower parts, others in their breeding 
plumage or partly so. The numbers seen can only be described as myi-mds. 
They were in flocks of four or five to a couple of hundred in every direction ei- 
ther flying about ór sitting on the surface of the water busily feeding. The 
weather was cloudy and many other birds were about. Albatross, Shearwater, 
Gau net. Auks, Cormorants, and Divers (C. arcUcusf) — these latter were particu- 
larly numerous. 

On the night of the 9th it rained heavily, and next morning a strong south- 
erly gale came up. By noon the wind decreased somewhat and at 2 o'clock 
" Gold Hind " left Misaki for Yokohama. When rounding Tsurugisaki a tre- 
mendous sea was running but the Phalaropes were still about in smaller numbers. 
They were sitting on the sea but had to fly up whenever a huge comber threaten- 
ed to come tumbling down on them. Inside Tokyo Bay we found it calm and 
near Futsusaki there were a great many more of these Phalaropes. 

I may add that the Misaki fisherman Kumakichi was with us and he said 
he had never seen these birds before. As fishermen are so accustomed to watch 
the birds for indications as to the whereabouts of the fish it is not likely that he 
would have failed to notice the Phalarope on a previous occasion, which tends to 
show that the present occurrence is exceptional. 

Alan Owston. 
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64 MISCELLANEOUS NOTES. 

Zoological Society of Tokyo. — The monthly meetings of the Society 
for October — March were held in the lecture room of the Zoological Institute 
of the Imperial University. The following papers were read : 

October 16 — Prof. Iwakawa on the •* Fre^h-water and Land Mollusca of 
South-Central Japan." He pointed out tlie ditfereEce of the prevailing forms of 
this part and those of the northern part with reference to the fresh-water forms. 
Thus, Puludina i xylmpis, the common form in the north, dcxis not occur in the 
south-central part, while f al. inyiühlana, the prevailing form of the latter is not 
f und in the north ; so also, the genus iJiji^-as which is very common in the north 
is rather uncommon in south-central Japan, whero it is mostly replaced bj 
AiwdonUi. 

November 20. — Prof. Lshikawa on the " Spawning and Larva of Megal- 
batrachus Sicljoldii." 

December 18. — Mr. Yobhiwaka on " Japanese Echinoidcau" 

January 29. — Mr. Tata rei>ortod on his collecting tour in Formosa. 
Mr. Aida on the " Fauna of the Western Coast of Iziu" 

February lì).— Mr. Yoshiwaka on " a Fossil Astricly[)eu» from Kôaliû." 
Islw IiziKA on " the Annelids of the Northern .Shore of the 13ay of 
Siirugru'' 

3[arch ID.—IMr. Mivajima on " Vei-etillum lloridum, n. sp." 

Mr. Aida on the " Structure and Habit of the Manis fi-om Formoia." 




Digitized by 



Google 



NEW OR IMPERFECTLY KNOWN SPECIES OF 
EARTHWORMS. NO. 1. 

By SKITARO «OTO, Professor, and SHIlf KICHI HATAI, Assistant« 
First High Fchool Tokyo. 

In this series of papers we purpose to describe new or imperfectly known 
species of earthworms collected from various parts of the Japanese Empire ; and 
at the outset we wish to state clearly the respective part which each of us has 
taken in the work. For the practical portion of the work as well as the deter- 
mination of new species the credit is entirely due to the junior writer (H), while 
for a general supervision of the work and the form in which the results are pre- 
sented the senior writer is alone responsible. The species will be described with- 
out any definite order, as their study b completed. In the present paper we 
have put together only the species of the genus Penchada that have come into 
our hands. 

The following characters, which are, unless otherwise stated, common to all, 
have been omitted in the following descriptions: (1) Gizzard in VIII— IX; 
(2) ovaries in XIII, oviduct pore in XIV; (3) spermduct pores in XVIII. 

1. / Peridiceta fAéxJdiif Horst 
We mention this species, the oldest known to science from Japan, with a 
query, because, strange to say, we have not yet come across any specimen exact- 
ly answering to its descriptions given by European writers They all agree 
in stating that the spermathec» are situated in VI/VII, VII/VIII, and 
VIII/IX, and the number of set» between the mnle genital pores are given as 
13,* while for the spermathecal region it is given as 76 by KosA and 80 by 
HoFST.f Now the numerous specimens which we regard as belonging to P. 
^ù'hoìàii all present this difference that, the spermatheca; lie in V/VI, 



* Boss. D. — Die exotifcben Terricolen des K. K. natarbistorischen Hofaouseanis (Wien), 
1891, p. 401 ; ** Die männlidien GeschlechUoffnongen am 18. Segment liegen in der 14. 
B.rKtenlinie.*' 

t We have not been «ble lo ^ain acce» to Hük%t*s original description, and have there- 
lore relied on references by later writers. 
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VI/VII, and VII/VIII, therefore one segment anteriorly than is stated to be 
the case by previous writers, while the number of setae lying between the male 
pores wo have observed to be 14-19, and the same in the spermathecal region 
to be about 60. The last two points cannot, in our opinion, be regarded as of 
much systematic importance, as we have learnt from our experience, that they 
are rather frequently subject to variation. It must sound presumptuous in us to 
suppose that all the previous observers have fallen into the same error ; but it 
must at the same time be admitted as a strange circumstance that we have never 
met with any specimen answering to the description o\ previous writers, although 
we have made a rather extensive collection in the same locality whence the 
specimens of the European writers are known to have come or have presumably 
been collected. On the cohtrary there have come under our obs rvation at least 
more than two hundred specimens differing from P, >>ieb()ldu in a single charact- 
er of sys-tematic importance, viz. the position of the spermathecje mentioned above. 
These worms are very common in this part throughout the warmer months of 
the year, and the are widely distributed, since we have specimens also from Ben- 
dai, Shizuoka, and Tsugaru. They are therefore the most likely to be represent- 
ed in any chance colleclion of earthworms from this part of Japan ; and we know 
that P. SiebitMii is represented in all the European collections of earthworms 
made in Japan, of which we have record (Leyden, Vienna, Oxford, Berlin). It 
would be preposterons to suppose that all the specimens in Europe presented pre- 
cisely the same variation. We therefore await the result of a renewed examina- 
lion on the part of European students. 

2. Perkhceta fosca' ay n. sp. 
liCngth of body 150 mm., breadth 5 mm. ; number of segments 110 ; dusky 
*^ »lured on the back, lighter colored on the ventrum. Clitellum XIV — XVI, 
without setae. Towards the two extremities of the body the boundary lines be- 
fwwn the segments are very distinct and the setae are longer ; number of setie 
ütiiftller in the anterior segments, being 24-25 in the spermathecal segments smd 
about 35 in the more posterior segments. First dorsal pore XIII/XIV: sper- 
mathecal openings four pairs, V/VI, VI/VII, Vll/VIir, VIll/IX; V, VI, 
VII, VITI with a pair of genital papillae behind the chietal line; oviduct pore 
m\\^e ; mnle openings on the top of papillae ; XVIf, XVIII, XIX, XX with a 
dftir of genital papillae situated inside the line of the male pores and behind the 
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^^^^^^^^^^^ chsßtal line; male pore« separated by 9 

V /. .••..•••••) ^^• 

V ^ ® y Intestine begins in XV; nUeäinal ccdoa 

VI r .1 one pair in XXVII; thickened septa V/VI 

J C — VII/ VI 11 in front of the gizzard, and 

VII (• • • • -^ Ä • • •) X/XI— XIII/X I V behind it. septum IX/X 

f ' K very thin and transparent, septum VIII/IX 

Vf II Y****jî) <é*"J Äl>'-ent. Spermathecœ four pairs, in VI, 

VII, VIII, IX, with diverticula longer than 

the sac and enlarged at the blind end. Testes 

XVII i**».».^ L«...J 

in X, XI ; sperm reservoir in XI, XII ; 

• . «0 •••••.• ».0. .]| ovary smalla close to the ventral body wall. 

® J Ovisacs (receplaeulum ovorum) two pairs, in 

XIII, XIV, with the proximal portion at- 
XIX VA 9 J 

tached to the septa between these segments 

V «> Ai ^°^ ^^® °^**' P^'^^^^'^g« Prostate gland 
small, and only slightly lobulated. Last 

heart in XIII. 

Loc. — Kamakura. 



3. P. campestris, n. sp. 

^ I k Length of body 120 mm., breadth 6 

y II r ^* J|[****'l mm., number of segments 77. Clitellum 

/ ' '\ XIV — XVI, without setae. Number of setœ 

'^'^ ^ ® 9 J in the spermathccal segments 35, but in 

^^_^^^^_^^^^^^^ XVIII there are 47 ; generally speaking 

XVII L,. ^...«.^ there are fewer setœ in the more anterior seg- 

l "a"* m J 

/ / ments. first dorsal pore XIII/XIV. Sper- 

XVIII (••...©^.....•^©•••l mathecal pores two pairs in VII/VIII, 
V — / VIII/IX ; VII, VIII with a pair of genital 

XIX I 1 . 

Y *Â' *Ä * * * y pftpîll» ïy îng close to the spermathccal pores 

' and behind the chœtal line. Oviduct pore 

«ingle. Sperm duct openings on papillae, separated by 7 setœ ; XVII, XVIII, 
XIX with a pair of genital papillœ behind the chœtal line. 

Intestine begins in XV ; intestinal cceca one pair, in XXVI, large, extend- 
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in^ for 4 segments anteriorly, and with the anterior end usually winding. Thick- 
ened septa V/VI— VII/VIII in front of the gizzard, and X/XI— XIII/XIV be- 
hind it; septa VIIT/IX, IX/X wanting. Spermathecœ two pairs, in VITf, IX, 
with small diverticula, blind end enlarged. Testes in X, XI ; sperm reservoirs 
in XF, Xir. Ovisacs two pairs in XIII, XIV, small. Prostate gland lobate, 
occupying XVII— XX. Last heart in XIII. 
Loo.-— Kamakura. 

4. P. humakuretmis, n. sp. 
Length of body 120 mm., breadth 6 mm., number of segments 79. Clitel- 
I - lum XIV— XVI, without set«. Number of 

!•••••••••••• ••••••! set» in the spermathecal segments about 33. 

V '■ i X First dorsal pore Xlf/XIII. Spermathecal 

^" r • • ' *^ •" * J ^^^ ^^^^^ ^'^ '" ^^^' VI/VII, VII/V- 

y A III; VI, VII, VIII with a pair of genital 

Mil ^••••^•••••^•••y papiÜÄi behind the chœtal line. Oviduct 

pore single. Sperm ducts opening on papil- 
- ^ .1 '*» ^'*® pores being separated by 10 set« ; 

one pair of genital papilhe on the same and 
XVIII I''-- V ««•••• 19 ««»«I ^^^ preceding segments behind the eh«tal 

line and inside the male pores. 

Infestine begins in XIV ; one pair of inU'tslinal cœea in XXVII, extending for 
tliret* jiegments anteriorly. Thickened septa V/VI— VII/VIII and X/XI — 
XII X III ; no septa in VIII/IX, IX/X. Spermathecje three pairs, in VI, VII, 
Vili, with diverticula. Testes in X, XI ; sperm reservoirs in XI, XII, with 
the ilorsal surface lobed. Ovary small ; ovisacs in XIII. Prostate gland some- 
what rectangular, with shallow furrows on the surface, small, extending through 
XVII, XVIII ; sperm duct without any terrainnl bulb. Lnst heart in XIII. 

Ijtic. — Kamakura, Tokyo. 

5. P, parvuUi, n, gp. 
I-t^ngth 32 mm., breadth 2 mm., number of segments 48. Clitellum XIV 
— ^XVI» without set«. First dorsal pore XI/XII Spermathecal pores three 
paîr^. m V/VI, \l/\U, WlfVlU ; no genital papilla in this region. Sperm 



■••••Q • • • « • ,« ^« 

V » • 



Digitized by 



Google 



NEW OR IMPEKFECTLY KNOWN SPECIfS OP E/VRTIIWOKMS. 



69 



duct pores could not be observed ; no genital papilla around tbemi Color of al- 
coholic specimens dusky. 

Intestine befjins in XV T; om pair of iìitefitìnal cœeain XXVII f^ elong«ted, 
extending through four segments anteriorly. Thickened septa V/VI — 
VJ I/VIir and X/XI-XV/XVI ; septa VIII/IX, IX/X wanting. Ppermathe- 
cae three pairs, in VI, VII, VIII, without diverticula. Testes in X, XI ; sperm 
reservoirs in XI. XII. Ovary comparatively large ; ovisac absent. Prostate 
gland wanting. Last heart in XIII. 

Loc. — Kamakura. 



6, P. hiierojHida, n. sp. 
Length 100 ram., breadth 4 mm.^ number of segments 72 ; all the segments 

except the first and the last of the same 
breadth. Color brown, except the clitel- 
lum, which is yellowish. Clitellum XIV 

!••• .^ ^D| —XVI, without seta). Setœof segments II 

— XIII thicker and longer ; their number 

^ij I • • • ••■ in the spermathecal segments 32. First 

dorsal pore X/XI Spermathecal pores 

vi„ y - M four pairs, in V/Vf, VI/VII, VII/VIII, 

-gp- g— C Vlir/IX; VI, Vir, VIII, IX, with a 

IX \ * * J pair of genital papillae in front of the 

chœtal fine. Sperm duct pores separated 
by 12 setae ; no genital papillae in this region ; margin of the pores slightly ele- 
vated. 

Intentine begins in XVil ; one pair of intestinal cœca in XXVI, extending 
for three segments anteriorly. Thickened septa V/Vf— VII/VIII and XfXI 
—XV/XVl; septa VIII/IX, IX/X wanting. Spermathecae 4 pairs, in VI, 
VII, VIII, IX, with diverticula which are not convoluted but with the blind 
end simply enlarged. Testes in X, XI; sperm reservoirs in XI, XII. Ovary 
large ; ovisac absent ; oviduct also large and very easy to observe. The two 
vasa efierentia unite near the septum XII/X II ; prostate gland absent; terminal 
bulb present, situated a little in front of the external male pore. Last heart in 
XIII. 
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Loc. — Tokyo, Tokorosawa (about 20 miles N.W. from Tokyo), Kamakura. 

7. P obscura^ n. sp. 

Length 80 mm., breadth 4 mm., num- 
^ ï V Ift a J ber of segments 76. Clitellum XIV— XVI, 

without setœ, not glandular and with the 





VII . 
-W m J same appearance as the other segments ; each 

ditellar segment with a transverse granulate / 

VIII V ^ a' ' / ^ 

ridge on the ventral aide. Number of setae in 

^1 1^ the spermathecal segments 35—38. First 

(****â2l' **Ä ©•*•*) ^^^^ V^^ X/XI. Spermathecal pores 3 

V ^ ^ < pairs, in VI/VII, VII/VIII, VIII/IX, on 

r •^•••^••••y top of papillœ directly in front of the inter- 
segmental line.* Sperm duct pores separat- 
ed by 14 set» ; segment XVIII with two pairs of genital papillse, one in front 
of chsetal line and the other behind it ; segment XIX with one pair of similar 
papillœ behind the chœtal line. 

Intestine begins in XV ; one pair of intestinal cœca in XXVI, very small, 
extending for 2 segments anteriorly. Thickened septa V/VI — VIi/VIIl and 
X/XI— XI V/XV; septa VU Î/IX, IX/X wanting. Spermathec» 3 pairs, in 
VU, VIII, IX» with divertît ula, finger shaped and straight. Testes in X, XI ; 
sperm reservoîrâ in XÏ. XII. No ovisac. Prostate gland small, extending 
thruugh only 2 gegment*^, li^Kxi, rectangular ; no terminal bulb on the sperm 
tliiet Lust htiiirt in XII L 
Ijoc.— Krtmakiinu 

8, 1\ scholaslicd, u. sp, 

Leiigtli 1-15 ÌÌUU f hivndth 5 mm., number of segments 127. Clitellum 
XIV^ — XVI, witliDUt Si?t3e. Xujnber of setie in the spermathecal segments 39 
— 48, posterlür Uy IX -JW in viwh ; in preclitellar segments the ventral setae are 
larger than the dürsal, Um hi jw^stclitellar segments they are all of the same 

; 111 the oine segments niitaediately in front of the clitellum as well as in 



• Io the »ip(pCT (ïortîon tìf ti] e uccAmpanying cut the spermathecal openings have by ovcr- 
l fct«n f€pre«ntf^ like genital papillae. 
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6 — 7 segments immediately behind it the chîetal lines are more prominent and 
the intersegmental lines more distinct. G)lor of clitellum in alcoholic specimens 
brown, the rest grey Sperniathecal pores 4 pairs, in IV/V, V/VI, VI/VIT, 
VII/VIII ; no genital papillae in this region. Sperm duct pores separated by 
8 setae ; genital papillae wanting. 

Intestine begins in XV; one pair of intestinal cœca in XXV, extending 
forwards as far as XXIIT. Thickened septa Vf/VII, VII/VIII and X/XI— 
XIV/XV; septa V/V, VIII/IX, IX/X absent. Spermathecœ 4 pairs, in V, 
VI, VII, VIII. In the single specimen of this species that has come under our 
observation only the spermatheca on the left side of VII was provided with a 
minute diverticulum ; which is probably a departure from the rule. Testes in 
X, XI ; sperm reservoirs in XI, XII. Ovisacs two pairs, in XIII, XIV, very 
small. Prostate gland large, 2-lobed, ritrrdfy opening into the "^pemx duct wilhovi 
Ihe rnrdoiion of a duct Last heart in XIII. 

Loc. — Tokyo. 

9. P. decimpapUlatay n. fr\\ 
Length 150 mm., breadth 4 mm., number of segments 115, of uniform 
breadth throughout. Clitellum XIV — XVI, without setae. Number of setae 
in the spermathecal segments 36. First dorsal pore XI/XII. 8permathecal 

pores 3 pairs, in VA'I, VI/VII, VII/- 

/ ^ VIII ; VII, Vili with a pair of genital 

V # W*y papillae behind the cbaetal line. Sperm du- 
f A ct pores on papillae, separated by 10 setae ; 

V ^ ^ ^ five pairs of genital papi lae in the vicinity, 
é two pairs in XVII behind the cbaetal line, 

XVII (""•^^•» ••••••• •••••I two pairs in XVIII inside the male pores, 

V 99 # ® J , 

/a ä a ^"® ^^ front of, and the other behind, cbaetal 

XVIII I' 't/!^''"»**'^©»--! line, and one pair in XIX in front of the 

? 9 A \ chîetal line, these in XVIII being in a line 

XIX f ••••••••••••• ««^c • ■•1 

\^ J with the inner pairof the preceding segment. 

Intestine begins in XV ; one pair of 
intestinal cœca in XXVI, extending for three segments anteriorly. Thicken- 
ed septa V/VI— VII A'l FI and X/XI— XÏII/XIV ; septa VIII/IX, IX/X 
absent. Spermatheca 3 pairs, in VI, VII, VIII, xoith ffery amali diverticula. 
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Testes in X, XI; sperm reservoirs in XI, XII. Ovisacs one pair, in XIIF. 
Prostate gland large, extending through 5 segments, XVI — XX, lobate. No 
terminal bulb on the sperm duct. 
Loc. — Tokyo. 



10. P. flaveseem, n. sp. 
Length 120 mm., breadth 6 mm., number of segments 126. Clitellura 
XIV — XVI, swollen, without set». Anal segment comparatively long 
Number of setœ in the spermathecal segments constant, viz. 20; these as well 

as the anterior segments with larger but 

^^^^^^^^^^■^^S fewer setœ than the posterior segments, 

VII I****** ••••••••• «»^x. •••1 

^ 1^ A J which are provided with more but small- 

y^jj A^^# ^^^^^^1 ^^ ^^» ^here being 40 — 50 in each. 

y • ié'j First dorsal pore in XIII/XIV. Sperm- 

IX r* • • • • • !?.!j athecal pores 3 pairs, in VI/ VI I, VI- 

V ß I/VIII, VIII/IX; VII with one pair of 

genital papillae behind the chietal Hue, 

**2ik * •?©•••• J vili with two pairs, one in front of, and 

■■^■^-»■^■^-li ^^ the other behind, the chetai line, IX with 
one pair in front of the chaetal line ; there 
lioing 4 pairs in all in this region. Sperm duct pores on top of papilla?, sepa- 
rated by 7 set»; 4 pairs of genital papillœ in XVIII, two external and two 
internal; the internal pairs lying inside the male pores, close to the chetai line, 
one in front of, and the other behind it ; the external pairs are also situated in 
front and behind, but lie slightly external to the male pores; the papill» 
M round each male pore occupying the four corners of a trapezoid with the paral- 
lel sides parallel to the long axis of the worm and the shorter side turned 
Ili ward. 

Intestine begins in XV ; one pair (»f intestinal cœca in XXV, extending 
for three segments anteriorly. Thickened septa IV/V — VII/VIII and X/XI 
— XII/XIII ; septa VIII/IX, IX/X wanting. Spermathecie ÎJ pairs, in VII, 
Vllf, IX, with large vesicular portions and short ducts ; only the pair in VIII 
with minute diverticula. Testes in X, XI ; sperm reservoirs in XI, XII- 
Ovisacs in XIlI. Prostate gland large, occupying XVII — XIX, 2-lobed, 
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with shallow furrows on the surface. No terminal sac on the sperm duct. Last 
heart in XIII. 
Loc. — ^Tokyo. 



VII 



vili 



XVIII 




11. P. producta^ n. sp. 

Length 140 mm., breadth 6 mm , num- 
ber of segments 120. Qitellum XIV— 
XVI, without setae. Number of set» in 
VI 30, in VII 35, in VIII 39, in IX 31, 
in the more posterior segments 40 — 45 Î 
preclitellar setœ large. First dorsal pore 
in XIII/XIV. Spermathecal pores 3 
pairs, in VI/VII, VII/VIII, VIII/IX; 
genital papillae three pairs, one pair in 
VII behind the chaetal line, two pairs in VIII, one in front of, the other behind, 
the chaetal line. Sperm duct pores slit-shaped and not opening on papillae, 
therefore difhcult to make out, separated by 8 setae ; genital papillae 3 pai'-s in 
XVIII, one pair in front of the chaetal line, in a line with the male pores, and 
two pairs, internal and external, behind the chjetal line, the external pair being 
in a line with the male pores. 

Intestine begins in XV ; one pair of intestinal cœca in XXV, extending for 
three segments anteriorly. Thickened septa V/VI — VII/VIII and X/XI — 
XIII/XIV ; septa VIII/IX, IX/X absent Spermathecae 3 pairs, in VII, Vili, 
IX, with large vesicular portions and short ducts, without diverticula. Testes 
in X, XI ; sperm reservoirs in XI, XII. Ovaries comparatively large ; ovisacs 
small, in XIII, XIV. Prostate gland wanting ; no terminal bulb on the sperm 
duct. Last heart in XIII. 
Loc. — ^Tokyo. 

As cases of variation occurring in this species we may mention four speci- 
mens which diüered from the above in the following respects : (1) clitellar seg- 
ments with about 40 setae, (2) number of setae in the spermathecal segments 45, 
in III 30, in XX A^, (3) setae small and of uniform size everywhere, (4) sperm 
duct pores on top of papillae, and separated by 10 setae. We think Ihat these- 
difierences are hardly entitled to specific distinction. 
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12. P. miercnarioy n. gp. 
Length 66 mm., breadth 3 mm , number of segments 106. Clitellum 

XIV — XVT, without set». Number of aetœ 
in the spermathecal segments 28-32, more 
posteriorly 35. First dorsal pore in XI/ 





xvin (•••© •©•••) XII. Spermathecal pores 4 pairs in V/VI 

— VUI/IX ; no genual papillce in Ihü region. 

Sperm duct pores large, on top of papill», 

separated by 8 setas; two pairs of genital 

papill» in XVIII just inside the lines of the male pores, each pair close to the 

intersegmental lines. 

Intestine b^ns in XV ; one pair of intestinal cceca in XXVI, extending for 
two segments anteriorly. Thickened septa V/VI — VII/VIII and X/XI — 
XII/XIII. Spermathecœ 4 pairs, in VI — IX ; only the pair in VIII with 
minute tliverticula. No or-xoc Prostate gland in XVII — XX. Testes in X, 
XI ; ijierm reservoirs m XI, XII, comparatively small. Last heart in XIIL 
Ijoc, — Tokyo. 

Vi. P. viticUa, n. sp. 
I^'ngth 100 mm., breadth 6 mm., number of segments 68 In the dorsal 

asp'^ct, the chsetal lines are light grey and 
••• ftSti "^ *^® '^^ ^^^ brown, thus appearing banded; 
in the ventral view of uniform light grey. 






««# A Clitellum flesh-red, XIV— XVI, without 

viu I T.T. 1 

seUe. Number of setae in III 35, in VII 57, 

in VIII 59, in XVIII 60. First dorsal pore 
in XIII/XIV. Spermathecal pores 6 pairs, on lop of papiilcp^ 3 pairs in both 
VJI and Villi Üiose of the savie segment being situated in Üie same iransveme line 
mai in front of the chwlal line.^ Sperm duct pores could not be detected exter- 
nally. 

Intintine begins in XVI; one pair of intestinal cœca in XXVI, u;i^/i>!i» 
t^^emidaiy ccßoa, of whkîh the most dorsal is longest and the more ventral ones gra- 




* The punctated dicles in the accompanTiog cot reproeni the ipermaUiectl openiiigB and 
genital paiûllseï, as might be inferred from analogy with other ci;t8. 
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dually become shorter. Thickened septa V/VI— VII/VIII and X/XI— 
XV/XVI. Spermathec» 6 pairs, three in VII and three in VIII, without 
diverticula. Testes in X, XI ; sperm reservoirs in XI, XII, very small, only the 
dorsal edges projecting on either side of the intestine. Ovaries as well as ovisacs 
comparatively large, in XIII. The two vasa efferentia unite in XII ; the vas 
deferens can be traced sometimes as far back as XVIII or more backwards, the 
extremity being usually club-shaped. La^t heart in XIIL 

Loc. — Tokyo, Eamakura. 

Among the numerous specimens of this 8]jecie« that have come under our ob- 
servation two presented the following points of variation : (1) first dorsal pore 
in XII/XIII, (2) spermathecœ only in VIII, and the pores neither on top of 
papillœ nor m the segment but in the intersegmental line between VII and VIII. 

14. P. grossa, n. fp. 
Length 240 mm., breadth 8 mm., number of segments 141. Near the two 
ends of the body the chœtal lines are more prominent and the intersegmental lines 

more distinct. Clitellum XIV — XVI, with- 

^ ^ out setje. Number of setae in the spermathe« 

xvm L...Q 0..J ^^j segments 53-57, in the more posterior 

a"""""** \ segments 60-70. First dorsal pore in XIII/- 

Y <g % J XIV. Spermathecal pores 4 pairs, in V/VI- 

I \ VIII/IX ; no genital papillae around them. 

y y 9 Y Sperm duct pores on top of papillae, separat- 

/T. I ed by 9 setae ; XIX, XX, XXI each with a 

XXI V A A J 

^ ^ ^ V pair of genital papillae behind the chaetal 

line. 

Intestine begins in XV ; one jmir of intestinal cœca in XXVI, very long, 
extending for 6 segments anteriorly. Thickened septa V/VI— VII/VIII and 
X/XI— XIV/XV ; septa VIII/IX, IX/X wanting. Spermathecae 4 pairs, in 
VI, VII, VIII, IX, with tubular, convoluted diverticula longer than the pouches. 
Testes in X, XI ; sperm rej*ervoirs in XI, XII ; both testes and the reservoirs 
large. Ovary large ; no ovisac. Prostate gland lobate, in XV — XIX. Last 
heart in XIII. 

Loc.---Kawaguchi (Pro v. Kai). 
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15. P. schizopcra, d» sp. 
Length 78 mm , breadth 4 mm., number of segment« 96. Clitellum XIV— 
XVI, without seta?, but with distinct intereegmental lines and with the same color 
as the rest of the body. Setœ fewer in the anterior segments, 33 in III, 44 in IV, 
53 in V, and thereabout in the more posterior segments. First dorsal pore m 
XII/XIII. Spermathecal pores one pair, in VII/ VIII, 
distinct and slit like, with a slightly elevated margin. Ovi- 
duct pores one piir^ the two being separated by about 1 
mm. Sperm duct pores could not be observed. No geni- 
tal papilla anywhere. 

Intestine begins hi XV ; 5 pairs of mtestinal cœca in 
XXVI, the most dorsal pair being longest, and thence decreasing towards the 
ventrum. Thickened septa V/VI— VI A^I I and X/XI— XIV/XV ; in VII/- 
VIII there are a few oblique muscles but no distinct septum ; septa VIII/IX, 
IX/X absent. Sperraathecîe one pair, in VIII. In the single specimen observ- 
ed, the spermatheca of the left side had three diverticula ^ two of which were 
shorter than the pouch and had vesicular extremities, while the third was long 
and finger-shaped ; the spermatheca of the right side had only one finger-ehaped 
diverticulum ; that of the left side probably represents the normal condition. 
Tests in X, XI ; sperm reseivoirs in XI, XII, very small. Ovisacs in XIII. 
No special feature about the oviducts except that they ore entirely separate. No 
prostate gland ; the sperm duct can be traced only as far as XIV. Last heart in 
XIIL 

Loc. — Tokyo. 

16. P. Ta^alorii, n. sp.* 

^ ""^^^^ Length 314 mm., breadth 8 

xvui ^ •^®®® ?®^0 • -^ ^^'' ^^^^^ ^^ segments 120. Ven- 

V ®®®® ^®# J trai and dorsal sides very different 

in color, the former being yellowish 
brown and the latter light grey. Clitellum XIV — XVI, without seta», of 



• Pedicflted to Mr. Y. Tàkatori of the Agricultural Department of the Goyernmeutrf For- 
mosa, whoee kindness in complying with our request to collect aod send earthworms is her« 
gratetblly acknowledged. We owe this as well as the next following species to him. 
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anìfomì light yellow. Number of set» fewer in the anterior segments ; in the 
spermatheeal segments 51, behind them about 65. First dorsal pore in XI/XII. 
Spermathecal pores two pairs, in VII/ VIII, VUI/IX; with two or three genital 
papillae on the posterior margin of the next preceding segment Sperm duet 
pores on top of papillae, each surrounded by 8 genital papillae arranged by fours 
on the two sides of an isosceles triangle with the base turned externally. 

Intestine begins in XV ; one pair of intestinal cœca in XXVI, extending for 
3 segments anteriorly. Thickened septa V/VI— VII/VIII and X/XI— XIII/ 
XIV ; septa VIII/IX, IX/X wanting. One pair of spermathecse in VIII, with 
two finger shaped, more or less winding diverticula of unequal lengths, and ano- 
ther pair of similar spermathecœ and three pairs of small accessory spermathecœ 
without diverticula in IX ; the accessory spermathecse being situated internally 
to the well-developed ones. Testes in X, XI ; sperm reservoirs in XI, XII. 
Ovisacs in XIII. Prostate glands lobate, in XVII — XXI. Last heart in 
XIII. 

Loc.— Taipei-fu (Northern Formosa). 



17. P. candida, n. sp. 
Length 150 mm, breadth 6 mm., number of segments 95. Color dark brown 
on the dorsal side, light grey on the ventral side, and the two colors aeeting in a 

line on the lateral'side ; with metallic lustre; 

^^ f...... ^..JS chœtal lines faintly white. Clitellum XIV— 

V . . / XVI, without setœ. Setae somewhat widely 

^" r ••••••••••..••■ separated from each other; in II there were 

V-g ~5a ^^-^^' ^"-^^^ ^^' ^ ^^ ^^' ^" ^^^ ^^' ^ 

viii ^ J VIII 46, in XVIII 44 First dorsal pore in 

< XIII/XIV. Spermathecal pores two pairs, 

^^.„ / ® (ft ^ in Vl/Vn, VII/VIII ; one pair of genital 

\^ 9 % J papilla) in front of the chœtal line in VI, 

VII, VIII. Sperm duct pores separated by 

12 setœ ; two pairs of genital papillae directly inside the male pores, one on either 

side of the chnptal line. 

Oiz*ard in JX-^X; intestine begins in XV ; one pair of intestinal coeca in 

XXVII, extending for two segments anteriorly. Thickened septa VI/VII— 
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VIII/IX aud X/XI—XIII/XIV ; septa IX/X, X/XI wanting. Spermathecœ 
two pairs, in Vlì, Vili, with diverticula more than 3 times as long as the pouches. 
Testes in X, XI ; sperm reservoirs in XI, Xll. No ovisac. Prostate glimd 
large, lobate, in XVII— XXII ; terminal portion of the sperm duct B-shaped. 
Last heart in XIII. 

Log. — Taipci-fu (Northern Formosa). 

The principal characters of the species here described are summarised in the 
a Ijoined table. 



Ftirded Se^ember SOth, 1898. 
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ipillœ. 



VIII. 
CVIII. 



an, IX. 
.XIX. 



Diatbecœ. 



n VII. 

II, Vili. 

II, vili. 
II, vm. 

vili, IX. 

I, VII, 

aii. 

II, vili. 

V^III,IX. 

van, IX, 
II, vili, 

IX. 

I. vili. 
'II. vili, 

IX. 

vili. 

[II, IX. 

I. vili. 



lai. dormi 
pore. 



XIII/XIV. 


XIII. 


xir/xiii. 


XIII. 


XII/XIII. 


XIII. 


XI/XII 


XIII. 


X/XL 


XIII 


X/XI. 


XIII. 


XIII/XIV, 


XIU. 


XI/XII. 


XIII. 


XIII/XIV. 


xm. 


XIII XIV. 


XIII. 


XI/XII. 


xm. 


XIII/XIV. 


XIII. 


XIII/XIV. 


XIII. 


XII/XIII. 


XIII. 


XI/XII. 


XIII. 


XIII/XIV. 


XIII 



Last 
heart. 



Recept 

OTorum. 

XIII, 
XI V\ 

XIII, 
XIV. 

XIII. 





XIII, 
XIV. 

XIII. 

xin 

XIII, 
XIV. 


XIII. 


XIII. 
XIII. 





Prostate. 

XVIII. 
XVIII. 
XVIII. 


XVIII. 
XVIII. 
XVIII 
XVUI 
XVIII. 


XVIII. 


XVIII. 


XVIII. 
XVIII. 



Tenu In. 



I Q'mard. 



CoQuuenc intestinal 
intestine. coxsa. 



VIII-IX. 

VIII-IX. 

j VIII-IX 

I 

I VIII-IX 

I 

Pusent I VIII-IX. 



VIII-IX 
VUI-IX. 
VIII-IX. 
VIII-IX. 
VIII-IX 
VIII-IX 
VIII-IX 
VIII-IX 



I VIII-IX. 








VUI-IX. 
IX-X. 



XV. 
XV. 
XIV. 
XV. 
XVII. 
XV. 
XV. 
XV. 
XV. 
XV. 
XV. 
XVI. 
XV 
XV. 
XV 
XV. 



Tbiekeoed sepu. 



XXVII. 

I 

j XXVI. 
• XXVII. 
XXVIII. 
j XXVI. 

Ixxvi 

! XXV. 
I XXVI 

1 

I XXV. 

I 

, XXV. 

I 

I 

XXVI. 

xxn. 

XXVI. 
|XX\T 

I xx\a. 

1 XXVII. 



I 



V/VI-VII/VIII. 
X/XI-XU/XIII, 

V/VI-VII/VIU, 
X/XI— XIII/XIV. 

V/VI— VII/VIII 

x/xi-xuyxiii. 

V/VI-VII/VIII, 
X/XI— XV/XVI, 

v/va-vii/viu. 
X/XI— xvyxvi. 

V/vi-VII/VIII, 
X/XI-XV/XVl. 

VI/V^I-VII/VIII 
X/XI-XIV/XV? 



V/VI- 
X/XI- 

IV/V- 
X/XI- 

V/VI- 
X/XI* 

V/VI- 
X/XI- 

X/Vl- 
X/XI- 

V/VI- 
X;X1- 



-VliyV^II, 
-XUI/XIV. 

-VII/VIII. 
-XU/XIII 

-VII/VIU. 

xniyxiv. 

-VII/VIII, 

-xii/xni. 

-VÏI/VIII, 

-xii/xm. 
-vii/vni, 

-XIV/XV. 



V/VI - viA'u, 
x/xi-xi\7xv. 

V/VI-VII/VIII. 
X/XI-XIIl/XIV. 

VI/VII— Vlil/IX, 
X/XI-XIII/XIV. 



I 
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Length 



Breadth 



N0.0C 


Setsein 


Sette be- 




»penuath 


tween nia'o 


sogmcDtä. 


uegment. 


pores. 


110 


24—35 


9 


77 


85 


7 


79 


33 


10 


48 


24 





117 


32 


12 


76 


36—37 


14 


127 


39- Î8 


8 


115 


36 


10 


126 


20 


7 


J20 


35-39 


8 


102 


28—30 


8 


68 


57 





141 


53-57 


9 


96 


53 





120 


51 


H 


95 


44-46 


12 



Qitcllum. I 



Genital papillee. 



Kfugcaia. 

P. campeäris» ... 
/'. hamakurensis. 

P. parnda, 

P. heteropoda. .., 

P. OMCtlltl. 

P. acholaaUci 

P. dechnpapUlata, 

F.ßaveacens 

P. producta 

P. metvnaria. ... 

P. vitlala 

F, grossa 

P. eckiwpora 

P. Takaloni 

P. candida 



150 
120 
120 



I 



5 
6 

7 



32 

I 

100 I 

I 

80 I 
155 i 
150 I 
120 I 6 
140 [ 6 

55 
120 
240 

78 
314 
150 



3 


8 
4 
12 
6 



XIV 
XIV 
XIV 
XIV- 
XIV- 
XIV- 
XIV 
XIV- 
XIV- 
XIV- 
XIV- 
XIV- 
XIV- 
XIV- 
XIV 
XIV 



—XVI. 



V, VI, VII, XVII, 

xvm, XIX. 



XVI. 
-XVI. 
-XVI. 
XVI. 



VI, VIL vili. 
XVU, XVIII. 



XVI. |VI VII,XVII,XVlII,XO 
XVI. 

A VXJ 



VI, VII, VIII, IX. 

XVIU, XIX. 



I 



VII. vm, XVII, 

XVIII, XIX 



-XVI. , 

-XVI. VII, VIII, IX, XVUI. 



-XVI 
XVI. I 
XVI. 1 

i 
-XVI. I 

-XVI. 1 

-XVI. I 



VII, VIII, xvni. 

XVIII, XIX. 



XIX, XX. XXI. 


XVIII. 



-XVI. , VI, VII, VIII, XVIII. 



Digitized by 



Google 



Digitized by 



Google 



THE BOOY-CAVITIES OF THE STAR-FISH. 

By SEI FARO GOTO. 

First High BokooU Tokyo. 

In a paper on the metamorphoms of Âsierioè pallida (1) published a short 
while ago I have come to oonclusion/i, which are in several respects contradictory 
to those arrived at by others from a study of other species. In particular, my 
results, while confirming those of MàoBaiDE (2) in many essential points, could not 
at the same time be reconciled with them in several not unimportant details. To 
see if these difierences are to be explained by the principle of personal equation 
or are really due to differences of species I obtained some material of Asierina 
gibbosa from the Zoological Station of Naples and have made a close comparison 
with tke species formerly studied by me. The result was that, while the embry- 
ological differences of the two species are not so great as might be inferred from a 
comparison of the published accounts, yet are in some respects decidedly conspicu- 
ous. 

The enterocœl of an adult star-fish consists, aside from the axial sinus and 
some other smaller cavities, of two compartments entirely separated from each 
other by a continuous and somewhat complicated mesentery, one lying on the 
aboral side of the gut and the other mostly on the oral side. The former I have 
called the epigadne enterocœl, and the latter may be called the hypogoHric entero- 
cœl. In this paper I shall, in the first place, describe the relation of these two 
cavities to the larval body-cavities in Asterina gibbosa and compare it with what 
obtains in Asierias, and then treat of some of those accessory cavities above refer- 
red to ; confining our attention to general features and reserving the details for 
another paper accompanied by plate, to be shortly published in the Journal of 
the College of Science, Imperial University of Tokyo. 

The various entercœlic cavities that arise during development and their 
genetic relations to the four portions of the larval entercœl in As'erias pallida may 
be diagrammatically represented as follows ; 



Digitized by 



Google 



[ Ant. EotVl.s Axial Sinns. 



80 BBiTARO Gora 

Bight Anterior Eot'c'l.... Bight Ant EntVl. 

Left Anterior EntVl {'^J^''"- 

RightPoet^rior En.Vl.... { fS^^/it«-,^;'; 

VSeoondarrLeft) 

{Left Post EtitVl J Post EntVl. V HjrposMitrle Bnt^e'!. 
Periœsophageal EntVl J 
DorMil Sae. 

As an explanation of this diagram the following may be added. The two 
anterior enteroeœls unite at a very early stage, and the hydrocœl is formed from 
the left enterocoel at about the same stage. The united anterior cavities remain 
in the adult animal as the axial sinus. The two posterior enteroeœls unite on the 
ventral side, but very soon about one-half of the right posterior enterocoel is cut 
off from the rest by the formation of a secondary septum ; this is the epigastric 
enteroccel. The remaining single cavity is what I have called the secondary left 
posterior enterocoel, and is destined to form a large portion of the hypogastric 
enterocoel. The periœsophageal enterocœl is budded out from the left posterior 
enteroccel after its union with the right. The dorsal sac also arises from the left 
posterior enterocœl, but at a very early stage. The cavity whose names are 
printed in fuU-fece are those that persist in the adult star. 

Turning now to Aüenna gibbosa we see that the epigastric enterocœl is form- 
ed by a precisely similar process as in Asleriaa, MacBride (2) calls it " right 
posterior" enterocœl, as does Bury for Bipinnaria ailerigera (3) ; but carefiil ob- 
servation shows that it is something quite different from the right posterior entero- 
cœl of the larva. It is true that on the right side there is no natural boundary 
line between the anterior and posterior enteroeœls, but I think there is n > valid 
objection to the criterion I adopted in my paper on Aäerio^, viz. to regard the 
transverse plane passing through the pore-canal as the boundary line between the 
two enteroeœls, the anterior and posterior. With this criterion in mind, if we look 
on the right side of a larva ofÂnierina gibbosa in about stage D of MacBridb it is 
very plain that the mesentery separating the " right posterior " enterocœl of Mac- 
Bridb nms very obliquely from the postero- ventral comer of the larva anteriorly 
towards the pore-canal. This obliquity of the course of the mesentery was ob- 
served long ago by Ludwig, and is correctly represented in several of his figures 
(4, figs. 31 and 32). Again, the accompanying cut, which represents the vent- 
ral portion of a transverse section through the region under consideration of a 
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a epigastric entcrocœl, b portion 
of the riitht posterior entepoocel cut 
off from the rest, c left posterior 
enter :oœl. 



larva in an intermediate stage between stages C and D of MacBride, proves the 
MMMM^H :; IT I same fact still more conclusively. Here one 

I^^^^^^^ *- sees the primary mesentery dividing Ihe left 

\ / ^ posterior from the right posterior enterocœl 

W . - still persisting but considerably thinned out, 

* " -"* •* while at a short distance from it on the right 

side there has been formed a second septum 
by the apposition of the peritoneal walls. 
The primary mesentery subsequently ruptures 
and leaves no trace, while the secondary sep 
tum is gradually completed and finally be- 
comes a true mesentery by ingrowth of the mesenchyme and the consequent 
separation of the two secondarily formed cavities. The one lying entirely on the 
right side is the epigastric enterocœl, and the other lying mostly on the left side 
and extending on to the ventral side is the secondary left posterior enterocœl. It 
is evident from what has been said that the latter is equal to the left posterior 
enterocœl of the larva plus about one-half of the right posterior enterocœl of the 
same. This is also true of Anttrias pallida. 

The circular enterocœl and a portion of the perihœmal system arise in 
Asierina gibbosa in a very different way from what takes place in Asferias pallith. 
According to MacBride the entire perihaemal system of authors, viz. the circular 
enterocœl plus the perihœmal system of the present writer, arises in the form of 
five interradial out-pocketings of the secondary left posterior enterocœl. Accord- 
ing to my observations there are only four interradial out-pocketings from the 
secondary left posterior enterocœl, viz. in interradii 4-5, 2-3, 3-4, and 5-1 .'»^ In 
interradius 1-2 the out-pocketing is replaced by the axial sinus (anterior entero- 
cœl). The four out-pocketings, aft^r being completely divided off from the 
secondary left posterior enterocœl, grow towards, and unite with, each other and 
with the axial sinus, and forms a complete ring. This ring is subsequently divid- 
ed into two concentric portions by the formation of a septum ; these are the two 
perihœmal ring-spaces of authors. Before the formation of this secondary septum» 
however, the peripheral portions of the four out-pocketings and the oral portion 



* Adopting MacBride*s notn lions. 
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of the axial sinus grow outwards (i.e. towards the periphery of the disc) iu two 
horns, which again grow in, each towards the next adjoining radius and there be- 
come apposed to similar horns from the next interradii. These horns lying in 
the radii unite with the other portions of the perihsemal system, which have a 
quite diflferent origin. 

The portions of the perihœmal system lying peripherally from whi thin the first 
pair of tube-feet arise in Asterina gibbosa in exactly the same way as the entire 
system does in Atteriaa pcUlida, viz. as separate solid masses of mesenchy matous 
cells lying in pairs on the oral side of the radial water- vascular tubes, between the 
successive pairs of tube-feet. These solid masses subsequently acquire lumen and 
growing towards each other unite. The radial septum, i.e. the septum between 
the members of each pair, is never absorbed. This would seem to reduce our 
conception of the origin of the perihœmal system to chaos, but in the face of ob- 
served facts we should only wait for a higher generalisation to bring harmony 
into the subject. It may be added that we have parallel cases in other groupp, 
where the same organ arises differently in different species (collar-cavity in En- 
teropneusta, certain organs in the bud-development of ascidians). 

In conclusion I must refer to the so-called " dorsal sac. " MacBride claims 
to have proved the origin of this organ fi-om the right anterior enterocœl, and he 
therefore regards it as the homologue of the hydrocoel on the left side and calls 
it the " right hydrocœl. " To support his opinion he refers to certain abnormal 
larvœ in which there were pore-canals on both sides of the body, the one on the 
right side opening into the supposed right hydrocoel. I have not had. the good 
fortune of coming across any similar abnormality ; but the observation of normal 
larvée has led me to a very different conclusion, entirely confirmatory of my ob- 
servation on Astei-ias, 

The cavity in question arises in fact from the anterior end of the left post- 
erior enterocœl. Its right end is closely apposed to the wall of the right posterior 
enterocœl, as in Asteria,% but there is at no time any connection between the two. 
Its origin from the left posterior enterocœl is, on the contrary, very distinct and 
unmistakable. The series of sections that I shall reproduce in my full paper 
will, I think, put the matter beyond doubt. MacBride's idea of the homology 
in question is thus entirely deprived of its ground. 

The differences above sketched between Aslerias nallida and Asteiina gibbosa 
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may be shown by the adjoined cuts, in which the four smaller squares represent 
the four portions of the larval enterocœl. The broken lines represent the parti- 
tions, real or imaginary, that obtain in the larva, and full lines the partitions 
that obtain in the adult. The names of the different cavities are written within 
the parts of the larval enterocœl from which they arise. 

Poeterior. Posterior. 
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Anterior. 

Aster ias palliHa. 

Eilt. i>eriœB. 

Ent. cir 

Entepi^ast 

Ent.pV 

Gav. perihsem part. ... 
Sin. ax 



Anterior. 

Asterina gibbosa. 

Periœsophageal enterocœl 
Circolar enterocœl. 
Epigastric enterocœl. 
SeconJary left posterior enterocœl. 
Periheemal cavitici partly. 
Axial siuus. 



It may be added that this diagram may be directly derived from nature by 
viewing the larva from the ventral side and supposing the body to be cut open 
in the dorsal mid-line and spread out flat, and imagining the larval enterocœls as 
squares. 
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ON A NEW RHIZOPOO PARASITE OF MAN (AMŒBA 

MIURAI N SP ) 

By Prof I. IJIMA. Flu D 

The Rhizopod parasite of mm, reported on in this paper, apparently repre 
sents a hitherto undeseribed species of Amœbaea. I take pleasure in proposing to 
call it Awceba miurai tifiGr Prof. K. MiURi of the Medical College, Imperial 
University of Tokyo, who first discovered it and kindly handed over to me the 
materials for study and description. The patient, who harbored the parasite, 
was a ma' ried woman, Yuki Isliiwutari by name and twenty-six years of age. 
She resided in the Prefecture of Kanagawa until she was taken into the Univer- 
sity Hospital at the end of November last year. Her disease consisted at fii-st hi 
abdominal tumors which could be felt from outride and in ascites-like accumula- 
tion of fluid in the abdominal cavity. Later the affliction increased the degree of 
malignance and extended itself into the left pleural cavity. The patient finally 
succumbed in August of the present year. As the result of clinical and post 
mortem examinations Prof. Miura has arrived at the conclusion, that he had to 
do with a case of peritunfù and pleuritis endoihelioìnabum. For the details of this 
case from medical standpoint 1 refer those interested to a forthcoming paper of 
Prof Miu^A himself, which will appear in the " Mittheilungen aus der medicini- 
Bchen Facultllt der Kaiserlichen Universität zu Tokyo." 

It was in the serous fluid-accumulation of the peritoneal as well as of the 
pleural cavity that the Amœbœ were found in abundance. Only during a period 
of about two days, shortly before the patient's death, they were also present in the 
fsBces concomitantly with haemorrhage in the intestine ; at other times the &ces 
were fr'ee of them. 

The discovery reminded us at once of Leydenia gemmipa a Schaudinn, a 
human parasitic Ehizopod discovered two years ago in. Berlin under almost iden 
tical circumstances.* However, it was evident without going into discriminating 

* y. Lejden ami Schaudinn : Sitz ber. d. k pr. Ak«d. d Wi^s. Berlin. 189 >. .\XX1X. 
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Amceba miorai Ij. 



All figoies ma^ified 500 times. Figs. 1—5 and 8 drawn from fresh itate ; figi. ft, 7 ani 
9, after treatment, with acetic acid. 

Fig. 1. — A living specimen, with the surface in slow wave-like motion. Below, the elioni 
knob beset with short psendopodiaL Intemilly, two vacuoles with sharp contour, two nuclei 
represented by ill-defined clear spaces and a few oil-like corpuscles. 
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ON A KEW BHIZOPOD PABABITE OF MAK. 8Z 

comparisons that the present Ainœba represents a form quite distinct frotn the one 
just mentioned. 

The serous fluid, obtained from time to time by repeated punctures, was al- 
ways of the same nature and appearance, well agreeing with v. Leyden's ac- 
count (loc. cit.) of the ascites-fluid in which Leydenia gemnopctra was found. It 
was of a dark-reddish color on account of a large proportion of the blood it con- 
tained. When left standing for a few hours in a vessel, it separated into a serum 
f yellowish colour with greenish fluorescence and a thick sediment of dark-red 
color. The latter, when examined under the microscope, revealed the usual ele^ 
ments of a blood-coagulum (red and white blood-corpuscles, fibrin net-work) be- 
sides a variable number of what appeared to be endothelial cells in the process 
of fatty degeneration and a multitude of peculiar bodies, the Amœba to be pre- 
sently described (vide annexed half-tone cuts). 

These were by no means uniform in appearance. While some showed a very 
characteristic shape and were evidently alive, others were abnormally vacuolated 
more or le:<s swollen and apparently dead or nearly so. It is a noteworthy fact 
that both dead and living specimens were found together even in the fluid exa- 
mined on warm stage immediately after extraction. 

Individuals in living and consequently normal state (figs. 1—3) were found 
always isolated, never adhering together in clusters. The body of such is habi- 



Fig. 2.— Same a<< above, the p^eudopodia on the knob extended filamenVlike. Nuclear not 
visible. Vacuoles and oil-like corpuscles as in fig. 1. 

Fig. 3. — Another Hving specimen, in which the yillons knob is bounded against the main 
body by a shallow ring-groove. Several vacuoles within ; above thcEe the nucleus is indicated 
by the clearer appearance of the sarcode. 

Fig 4. — A iieshepecimen in Ihe first Étage of becoming morbid, but still ^howinp; some 
peeud TOdia. Tlie knob bearinu the latter i^ being encroached upon by the vacuoles which are 
enlarging themselves by imbitûtion. 

Fig. 5.— Small, probably young epeciorens. o, with uneven surface ; neither vacuole« nor 
oil-like corpuscles present, but with nucleus inflistinctly recognizable at centre, b^ biscuU-shaped 
and the two nuclei so dispose«! as ifin prJC'Si of cell-divi^i m; several small vacuoles and a 
few oiMilce corpuscles at the middle, c, the surface uneven and with peeudopodia-like pro- 
c&sses; a single small vacuole and a scnnly number of oil-like corpuscles present, d, spherical) 
with three vacuoles and a fair number of oil-like corpoedes Jn all the aoove figures the vil- 
lous knob is either oonc*»aled from view or not develope I at all, e, with unmbtakeable knob but 
without villi or pseudopodia ; no vacuole ; numerous oil-like corpuscles around the nucleu-'. 

Fig. 6.— A specimen treated with dilute acetic acid s:>lution. Feudi podia on the knob 
ritractw ; three nuclei made distinctly vbible ; no vacuole. 

Fig. 7. — A pimilarly treated specimen with two nuclei. The knob is either concealed or 
obliterated. The vacuoles have lo&t sharpne^ts ot contour. The accumulation of imbibed flui<|l 
ha« c^n.^ed the pellicle to heave up, pustule-like, at several peaces. 

Fig. 8. — Portion of a large mass formed by the cohering together of dead, strongly vacu- 
olated individuaK Seen in fresh state. 

Fig. 9.--A similar clutter of dead individuals, seen after treatment with acetic acid (greatr 
ly swollen but nuclei made distinct). 
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tuallj spherical or more frequentij ollipac^ck], characterized by haying at one 
pole a small rounded protuberance, which on close observation is found to bear 
on its surface a number of fine processes, ^e pseudopodia, closely set and extend- 
ed to a greater or less degree. The protuberance is apparently the same struc- 
ture as the " villous knob " or " Zottenanhang " which has long been known to 
characterize the hind end of certain species of Amœbsea {Amœba viVoêa Wallich, 
Am. fluida Gruber, Pehmyxa villosa Leidy).'*' 

The size of the body is variable within certain limits. Large specimens 
have a diameter of 38 /jl, while the smallest may measure not more than 15 /i 
across. They never attain the size of Am. fluida (80 — 90 ß, according to 
Greeff), which, of all the Amoeba species known to me seems to come nearest 
to the present one in several respects. 

The sarcode is, apart from its enclosures, clear and uniformly finely granu- 
lar, without perceptible difierentiation into the ectoplasm and the endoplasm 
except at the villous knob. The substance of the latter is clearer and hyaline, 
without enclosures of any kind. I think I may say that it represents the main, 
if not the entire, mass of the ectoplasm of the present species, localized as it were 
at the spot in questien. This view also coincides with the fact that the general 
surface never involves itself in any considerable movements. 

The villous knob may be papilliform or hemispherical in shape, measuring 
about 10 fx across at the base. At other tiroes it is only a gentle elevation and 
under certain circumstance, may even be entirely retracted or obliterated. On 
small specimens, such as represented in fig. 5 a — d, I have frequently missed the 
knob. It is possible that in some of such cases it was simply concealed from view, 
being situated at a position turned away from or towards the sight ; in certain 
other cases however I was convinced of its absence. In these latter cases, short 



^ Am. viUosj is a fresh- water Fpt^ci» first (iiscovere«! and deicribed by WiXLica in £o- 
gland (Ann. k M«>g. Nat. Hitt. 1863). Whether the formi rf^xnted under the Baue ntmt by 
I EtDT (Freshwater Rhizopods of N. Ameiioa, 18^9) and by MöBOTS (Khizopodenâuma der 
Kieler Bucht ; Abh. d. k. pr. Akad. d. Wiss. lu Berlin, 1^88) were correotly identified, seems 
to require corroboration. — Am. fluida is a marine species tirât de cribcd by Obdbrb (Z. f. w. 
Z. Bd. 41, p. 219) and later more preci-ery by Qbkefp (Biol. Centralbl. B <. 12, p. 374). This U 
a species tnat seem« most to re^^emule An. miurai, — Pelomyxa t>Hhn was de<^4bêd by Leuot in 
liis ** Fret'h-water Bhizopods of N. Amerio«," p 75. — All theie species h »ve in common with 
.41». mtiirat the characteristic villoufl knob, though it can not be snid that this stroctoie is 
f-trictly contincd to the »species mentioned. As to the specific distinction between Am mturot 
and the three specie» above cited let it sufiiceto mention here that the latter are all much 
larger in size, are capable of active, tyf>ically amœl)oid or flowing motion with the main body 
and inclose in the endosArc crystals, pigments or peculiar bodies such as are not obs r^ed in 
Am> miurai. 
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vilH-iike|)8eudopodia were sometimes found emanatiiìg in irregular distribution 
from the general surface (fig. 5, a & c), what might be expected lo occur in im- 
matttre individusils so long as these would be naked and the ectoplasm Jiot con- 
centrated into a knob. . . : . ■ 

It sometimes happens in life that the villiform pseudopodia are entirely re- 
tracted. The knob then presents a smooth surface (fig. 5, e), as it does always 
when acle<l upon by reageuts (fig. G). Otherwise it is beset with shorter or 
longer pseudopodia as the case may be. When short, the pseudopodia are gene- 
rally conical in shape and comparatively thick though minute (fig, 1). By 
focussing up and down the microscope, it was easy to observe the knob-surface 
closely studded over with them. When fully extended (fig. 2), they may reach 
5 yu in length and arc extremely fine, broadest at base an 1 thinned out towards 
end. They then seem to radiate forth in tolerably straight course. Although I 
do not renaember having ever seen them branch or anastomose, yet I do not feel 
myself sufficiently warranted to exclude the possibility of such occurrence. The 
actual movement of the pseudopodia, whether molecular or otherwise, could not 
be watched in continuous succession, what is sufficiently accounted for by the 
slowness of motion combined with the fineness and the hyaline nature of the 
pseudopodia. On the other hand, by examining the same living object at inter- 
vals of several minutes, I could plainly observe, under favorable circumstances, 
the variation in the degree of conlraction or elongation of the filamentous struc- 
tures under consideration,— evidence enough that the?e are to be seen in the light 
of pseudopodia and not of immobile villi. The same view has been put forward 
by Greeff* for the identical structures of Am, fluida. 

The so^alled villous knob passes usually, though not always, insensibly into 
the main body. Not unfrequently, however, there were cases in which the two parts 
were separated externally by a tolerably sharp line of demarcation (fig. 3). This 
was brought about by the presence of a shallow ring-groove surrounding the 
basis of the knob. The appearance then is as if cither the knob-base has just 
sh'ghtly sunk into the main body or the latter has elevated itself in a low wall 
uround the former. This is without doubt only a temporary condition arising 
from a certain state of contraction of the sarcode. 



* Gbeeff : Biol. Centralbl, Bd. XIÎ, p. 377, 
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To all appearance the villous knob is naked, i.e., devoid of an external en- 
veloping membrane The same can not be said of the main body. An indubit- 
able, double-contoured membrane is indeed not directly demonstrable in either 
fresh or prepared specimens under ordinary circumstances. The contour-line of 
the main body appears sharp but is simple. Nevertheless, it often happens after 
death that the entire Amœba is blown out into a thin-walled vesicle by the ex- 
cessive enlargement of the vacuoles contained, then to remain in that state for a 
considerable length of time, giving an impression as if the tension of a special 
superficial layer resisted its speedy bursting. Again, should the animal be left 
for some time in a dilute solution of acetic acid, the fluid imbibed into the sar- 
code frequently accumulates itself in the form of vacuoles just under the surface 
and heaves up from below a pellicle in a pustule like manner (ßg, 7). Tliese 
appearances have led me to infer that a thin elastic layer of a firmer consistency 
than the internal sarcode covers the whole surface, interrupted only at one spoj 
by an opening through which the pseudopodia-producing ectoplasm is protruded 
knob-like into the exterior. This would be exactly the sam ì stute of things as 
has been described in certain near allies of the present species, e. g , in Amaha 
fluida by Greeff,^ in the genus f laglophrys by ARCHEhf and PenardJ, a con- 
dition that leads over to that seen in the soffc-shelled, monoth alamo us and 
tnonostomatous Rhizopods. In /I m./t/tofa the membrane should be thicker and 
more distinct than in the present species. 

The main body is not altogether incapable of changing its form but unlike 
its known nearest allies Am. villosa and Am, fluida, the motion is so slow and 
limited in extent that it requires close observation to perceive it. The* shnpe 
may change from spherical into ellipsoidal or ivVe versi and at times assume a 
somewhat irregular outline. In one case I have observed a slow wave-like 
movement of the surface, so that the latter presented a slightly verrucose app Fr- 
ance (fig. 1). A " flowing '* motion of the sarcode or such active transformation 
of the body into lobate pseudopodiu as is ascribed to Am. villosa or Am. fluida, 
was never noticed. On the contrary, the various enclosures retained tolerably 
constant relative positions all the while (?uring observation. It seemed as if the 



* Gbeeff : loc. cit., p. 375. 

t Aboher : Quart. Jour. Micr. Sci. Vol. XI. 

t Pänabd : Mém. Soc. Phjsiq. H. N. Genève, T. XXXI, No. 2. 
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«arcode^vere not of sufficiently fluid nature as to allow of a far-reacliing change 
in the body-form. So then, Am. miurai must be said as being of a very sluggish 
habit. On this account and from consideration of certain fact to be mentioned 
further on but which indicated that the Amceba was not fit for prolonged existence 
iu the serous fluid containing it, I have naturally questioned myself if the forms 
I have considered as normal and healthy were really such and not already in the 
fiivt stage of contraction. But I think this doubt can be done away with as being 
unfounded, for, were the animal in any way pathologically affectée], the power of 
emitting and retracting those delicate pseudopodia on the knob should be the 
first to disappear. 

The enclos-ures in the main body are the nucleus, the vacuoles and the 
minute oil like corpuscles. They occur in the finely granular sarcode without 
any definite rule as to their positions. 

The nucleus is generally invisible in the fiesh or living state, at most only 
indistinctly indicated by an ill-defined, somewhat clearer space in the sarcode 
(figs. 1 — 5). When treated with the acetic acid, it comes forth with all the desi- 
rable distinctness (figs. 0,7 & 9). It occurs in twos or threes almost as often as 
it dois in a tingle number. Round, oval or kidney-like in shape, it is bounded 
by a distinct nuclear membrane. The diameter measures 8 — 15 /i. The nuclear 
fluid is faintly graimlar, somewhat clearer than the sarcode and encloses within 
one or more prominent nucleoli, generally one in number. 

The vacuoles are perfectly clear and form very conspicuous objects in fresh 
specimens, being very irharply outlined against the sarcode. They are inconstant 
as to their nunjber and size. In some, notably smaller, individuals (fig. d,a &e; 
fig. 6), they were found to be even entirely missing. But the majority of individu- 
als showed them in numbers of one, two, three or several (see figs.). I think 
none of these vacuoles is pulsatile. Once a vncuole in a specimen, the first 
examined from a freshly taken abdominal fluid, was seen to vanish from view as 
slowly as it again reappeared ; but then I was at a loss to decide, whether or 
not, the phenomenon was simply due to that vacuole getting alteruately ii to and 
out of the focus as the object slowly rollt d about under the cover-glass. Treated 
with acetic acid, the vacuolei lose the boldness of contour, while the large vesicu- 
lar nucleus, hitherto concealed, is made perfectly clear. In the number, size and 
non-contractility of the vacuoles the present species seems to agree exactly with 
Am, fluida as described by Greeff, 
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The oiMike corpuscles are small yellowish, highly refractive iphenileB cf bj 
no means uniform size. They arc probably nutritive matter in reserve and 
identical with similar bodies that are so commonly met with in the body of other 
Amœbse. Some individuals contained only a small number of these oorposcles, 
others in fair abundance. Also cases were not wanting in which not a trace of 
them was to be found. 

Crystals and extrinsic matter, such as food-particles, &c., were not met with 
in the sarcode. Nor was the animal ever ^een in the act of taking in food, which 
process, in my opinion, could only take place by means of the villiform peeado- 
podia -at the knob. Whether the latter, like the similar organ of Felùmyx«, 
served at times for prehension, I have not been able to ascertain. 

The above is the description of Amœha miurai in what I consider its normal 
living state. Now besides ^uch individuals, the serous fluid also coötained a large 
quantity of peculiar cells, which were unniist-«kably nothing else tlian dead, at 
any rate much changed, bodies of the same animal. These are usually globular 
or more or less inegular in sh'^pe and of about the same size as normal individuals 
or larger on account of their swollen state. They are fwund either isolated or 
clinging together in variable numbers and forming conglomerate-like clusters (figs. 
8 A 9). Sometimes such clusters are as large as to present a dimension of almost 
half a millimeter. The cells are characterized by having one or several large 
vacuoles that press the scanty protoplasm and the nucleus between them or against 
the peripheral wall. 'J hey often present the form of thin-walled strongly distend- 
ed ve.« id OS* The protoplasm contains the same oil-like corpuscles as the normal 
ept*ciuienä ; the nuclei, made visible after treatment with acetic acid, are 
likewise exactly the Scime. The villous knob and with it the pseudopodia have 
disappeared, leaving no trace whatever. A similar swelling was observed hy 
Grekff in Am, fluida when left in certain liquids, the enveloping membrane then 
showiDg II gap at the position where the villous knob has disappeared. Such a 
gap wii- not visible in my objects, what was probably largely due to the thinness 
of the membrane. The cells have not the slightest power of active motion and 
J tliluk no one, who sees them, will hesitate to consider them as dead and a9 
beîug prevented from speedy bursting and collapse only by the presence of an 
ivelofujig membrane. The existence of transitional stages b^ween the normally 



k 



Digitized by 



Google 



ON A NEW RHIZOPOD PABASITE OP MAN. 98 

oonditioilod Amoeba and the cells in question definitely establishes the derivation 
of the latter from the former» In fig. 4 is represented a specimen which is 
evidently on the verge of becoming morbid. It still shows signs of life inasmuch 
as it poeseases some pseudopodia, but the knob is stretched out to a great extent by 
the vacuoles that aro encroaching upon it. Indication is not wanting that a part 
of the swelling contents has protruded itself hernia-like through the opening of 
the enveloping membrane. Should the pseudopodia in such a specimen cease to 
exist with the extinction of life and the body swell somewhnt more as the result 
of imbibition, the metamorphosis into the state of the above described cells would 
be completed. 

As already mentioned, both the living and the dead individuals were found 
together even in the freshest fluid, still warm and guarded against injurious in- 
fluenceB. Care was taken to sterilize all the wares and instruments that were to 
come into contact with the fluid and observations were made by means of a 
microscope to which was fixed an arrangement that efibctually kept the prepara- 
tion at the normal body-temperature» Examined under such precautions, every 
preparation made of a drop of the fluid always contained the Amaba in the two 
conditions referred to, in such a number that it hardly ever needed a much pro- 
longed search to come across one or the other kind, even though the power used 
were a moderately strong one. Preparations of the sediment, that formed itself 
after standing for some time, of course contained the parasites in much larger 
proportion^, the majority of which were dead and adhering together in clusters. 
In the fluid kept overnight, they were almost all, if not without exception, dead 
and much swollen up. It is important to mention that it made no diflerence on 
their mortality whether the fluid was allowed to cool or kept in a warm chamber 
at the body-temperature ever since its extraction. Let it be also mentioned here 
that I have not been able to observe the mode of reproduction, beyond what is 
suggested by the possession of more than one nuclei or the occasional occurrence 
of biacuit-like forms {^g, 5, 6). 

The above observation tends to show, in my opinion, that the serous fluid was 
not a medium fit for the parasite to continue its vigorous existence,— that the real 
place of its parasitism is to be sought somewhere ehe than in the fluid tliat 
contained it The parasites were evidently dying ofi* in the serous fluid while 



Digitized by 



Google 



94 I. niMA. 

still within the patient's body-cavity. Above all then, the tissues of the tumors 
suggest themselves as most likely the proper home of the parasites, whence they 
might have fallen into the fluid-accumulation of the body-cavity or into the 
alimentary canal by rupture. At the post mortem examination, which was under - 
taken eighteen hours after death, Prof. Miura found a number of dead, swollen 
and motionless Amœbœ on the surface of the tumors. Further results of hi» 
extended researches on the pathological parts remain yet unknown to me. It is 
hoped that in his forthcoming report he will be able to bring forward facts which 
will help to clear up the question of the relation that the parnsitcs bore to the 
patient's disease. 

In conclusion I wish to express my thanks to Prof. K. Miura for supplying 
me with both materials and informations, without which I could never have been 
able to complete this leport. 

Tokyo, Aug. 31st, 1898. 



Printed October Srd, 1S98, 
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NOTES ON SOME EMBRYOS OF CHLAMYDOSELACHUS 
ANGUiNEUS 6ARM.' 

Br T. HISHIKAWA. 

FisherieB Bnreao, Depirtment of Agricaltare and Commeroa, Tokyo. 

WUh PI. IV. 




So far as our present knowledge is concerned Chlamydoselachtia anguineus is 
confined in Japanese waters to the sea of Sugami ; but we are not able to point 
out the precise part where the shark lives. We only know that it is occasional- 



* Hatî ng bepn a^ked to look tfirontrh and prppnre for publication Mr. NisniffAWV's 
ma'inscript on the emlipyoi of Ohhmi/doêela^hns, I have prepare«! th« folfowing notes, which 
tbonffh oonfefifledly fmg'uf'n'ary, rif serve r erhaps to le put on record iw relerri nj» lo a rather 
rare form. Th»' iranmcript had hcpn fìni«ht>d in Jure of the lant yia«*, ani hence du reference 
ia made to Coixv t's pni>er recenOy p ihliahed (On (Udamydoseiachua angnineia A remark- 
able Shark found in Norway.) Mr. KisttikawA tells mc, however, that tho female geniral 
organs of ChUanydosàachw are essentially like thoee of other sharks, and I can confirm his 
ftatement from a passing examination of a specimen brought some time ago to my laboratory. 
CouxiT't description ot these organs appc . '^ ^ 



\ appeals to me irreievant.— -S. Qoio. 
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ly brought to the Tokyo market by fishermen from BOehü, on the eastern side of 
the Bay of Tokyo, and also that it is sometimes, though very rarely, caught by 
the fishermen of Misaki. The ordinary fishing apparatus must be inefiective 
against such sharp teeth, and it must be largely by chance that specimens of 
this interesting shark are occasionally brought up from the deep. Nevertheless 
I have been able to obtain a few developmental stages, and I propose in this 
paper to make a few notes on them. 

GhlaPiydoseiachuê angtiineus is viviparous, and the breeding season is spring, 
extending from about the end of March to the beginning of June. The left ovi- 
duct is always rudimentary,^ but the nidamental gland of the right side is better 
developed than that of the opposite side. The right oviduct is very much dis- 
ten ted and contains from 3—12 eggs, these numbers being the limits observed in 
seven specimens. The oviduct is only about 60 cm. long, and one can imagine 
the degree of its distension when as many as twelve eggs, each 11 — 12 cm. long, 
are contained in it. 

The egg is ellipsoidal, and varies between 6.5 — 7.5 cm, in its shorter diameter 
and 10.2—12.4 cm. in its longer diameter, the measurement being made in the 
physiological solution of salt (ßg, 1 &2). It bears a stumpy excrescence at one 
end and a slightly recurved flattened process, about 3.5 cm. long, at the other. 
Tho capsule is light brown and transparent. The space between the capsule 
and the yolk-sac is, in earlier stages, very insignificant, being confined mostly 
to the two piles of the egg, and is filled with the white, which is very fluid. 
The yolk is of a pinkish color, and the yolk-sac is very delicate. Hence it fre- 
quently happens that the contents of an egg get all mixed np during transporta- 
tion. 

The blastoderm has a yellowish red color, as in other sharks. The earliest 
stage that I have been able to obtain was nearly circular in form and had the 
diameter of 1.3 mm. The next stage was a blastula, with a distinct segmentation 
cavity, whose floor was bounded by what has been termfxi " periblast " with fine, 
ly granular yolk, and merooytes, with vacuolated cytoplasm, due perhaps to the 
dissolution of the contained oil drops, and many nuclei. One end of the blastula 
was thicker than the other, and is evidently the " embryonic end " of BalfouKi 



* When no eggs are contained tbere is no perceptible difference in site between the two 
ovidocta.— S. Q. 
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and the " anterior end " of Rdckert. On the surface of the blastoderm the 
cells are arranged epitheliallj. Most cells of the blastoderm are rich in yolk 

granules, but at the bottom of the blastoderm they 
have only a coarsely granular cytoplasm. The 
blastodermic cells are added from the periphery 
by the merocytes with fine yolk granules, as may 
be seen from cut 1, which has been composed from 
two consecutive sections. I have also found a cell 
simply resting on the floor of the segmentation 
cavity ; but I cannot say for certain whether it ori- 
ginated from the periblast or from the blastoderm. 
Besides the stages mentioned above I have also 
obtained a gastrula, which was oval in form and 3 
mm. in length. I have nothing special to addjabout it, as it was like the gas- 
tnila of any other shark. 

The youngest batch of embryos was obtained from a specimen 170 cm. long, 
which was brought to the University on the 26th of May (1896). There were 
six embryos 32, 35, 43, 48, 50, and 60 mm. long respectively. Each embryo 
was attached to its large yolk-sac by means of an umbilical cord, which allowed 
considerable movement to the embryo. The circulation in the yolk-sac could be 
clearly traced and is reproduced in figs. 1 and 2. On leaving the umbilical cord 
the artery and the vein run in opposite directions. The former receives on its 
course a number of smaller veins from the two poles of the yolk-sac, and divides 
finally into three main branches. The artery runs for some distance without 
giving off any branch, and then divides into two main vessels, which after run- 
ning for a short distance parallel to each other, forms at last, on the opposite 
side of the yolk-sac, an elongated, irregularly shaped arterial ring, from which 
numerous small vessels radiate towards the periphery. The arterial ring just 
mentioned is still wide apart in the embryo of 32 mm., but in one of 43 mm. its 
two halves almost touch each other ; but in other respects there is no change 
in the circulation. The embryos themselves are transparent, and the large 
liver-lobes with their blood vessels, the cardinal veins, and the trunk vessels can 
be seen from outside. 

The embryo of 32 mm., the smallest one I have got thus far, may be com- 
pared with Balfovb's stage M. The umbilical cord is 7 mm. long and 2.6 mm. 



Digitized by 



Google 



T. innOKAWA. 



aorœs. AU the fios are clearly visible, and the oasal sacs are to be seen as 
two small pits. There are seven pairs of visceral clefts opening to the exterior» 
of which the second is widest and the hindmost smallest The first cleft has 
now commenced to be metamorphosed into the spiracle. The upper jaw is still 
in the form of a transverse ridge, and its two halves are still widely separated 
in the median line. The external gills have begun to appear on each visceral 
arch, including the spiracle ; and those of the second slit» or the first gill cleft of 
the adult are longest 

The head of this embryo is very different from that of the adult In the 
dorsal or ventral aspect the snout is pointed, but in profie it is rounded ; and 
there is a small depression between the fore and mid-brain (fig. 3), so that the 
head is already more or less compressed dorso-ventrally. In the dorsal view the 
ducU endolymphalici can be seen at the level of the first gill arch (fig. 6)« and 
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Cat 2. 

Four transTerae sections passing through the region of Rathkb's and 8keswkl*b poncbes, 
of the embryo of 32 mm. There are 47 sections between A & B, 19 between B & C, and 17 ba- 
t?reen CàD, each equal to 10 ^ 



their external openings can be readily recognized from outside. In sections it is 
seen that the epiblast surrounding the openings is thickened. There is as yet 
no cloacal opening, but its position is marked by a distinct prominence, where 
the wall of the alimentary canal and the skin are in close contact. In the yen-* 
trai view of the head a pit can be seen in the median line directly behind the 
depression separating the two halves of the upper jaw (fig. 5). This is Rathke's 
pouch, or the pituitary involution, which is closely connected with the infundi- 
bulum. In cut 2 I have reproduced some of the transverse sections passing 
through this region. In A both the pituitary involution and the infundibulum are 
to be seen, the former extending for 36 sections (each=10 fi). About 0.405 
mm.. behind the posterior border of Rathke's pouch there is another involution« 
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whichi however, cannot be dbtînctlj observed from outside. This is Seesbel'b 

pouch, and is seen in sections in C & D; it is in close contact with the 

hypochorda. 

The anläge of the lateral line is clearly visible on either side of the body. It 

is very narrow for the greater part of its length, and it stops short at about the 

middle of the taiJ, where it is thickened and presents a club^haped termination. 

Throughout the greater part of the lateral line there is a lumen, which is slit^ 

shaped in cro684»ction, bat at the 

posterior extremity it is absent. In 

the anterior part where the lateral 

Qa( 3^ nerve is in cloee contact with the 

CroaeedioD through the " srowioff pmnt " anläge of the lateral line the lumen 
of the lateral line. Zeiss 4 BB. x xi. a • ^ i 

opens to the extenor at several 

points. Cut 3 is a cross-section through what may be called the "growing point" 

of the lateral lina The backward growth of the club-shaped termination of the 

lateral line is caused by the multiplication of the cells of the deeper part of the 

superficial layer of the epiblast 

The spiral valve of the intestine makes its appearance as a folding of the 
intestinal wall. 

The embryo of 35 mm. presents no markedly different features from the one 
just described. The club-shaped termination of the lateral line has only proceeded 
nearer the tail end. 

The embryos of 43, 48, and 50 mm. all resemble in their general features. 
The external gills are longer and the jaws are more conspicuous. Figs. 7 and 8 
are two drawings of the ^nt part of the embryo of 50 mm. It may be noticed 
that the openings of the nasal sacs are no longer circular, as it was in the em- 
bryo of 82 mm. The head is now much compressed dorso-ventrally. The 
spiracles have changed considerably and are now seen as a pair of small pts. 
The dueU endolymphaäci and their external openings are clearly visible. The 
aecond visceral clefts, or the first gill slîts^ tend to unite on the ventral side. 

The embryo of 60 mm. corresponds to Balfoub's stage Q. The dorso- 
ventral compression of the head has proceeded so far that its form is essentially 
that of the adult. The spiracles are no longer visible on the outside ; the lower 
jaw has grown forward, and the mouth has been reduced to a slit-like (qpening* 
The flaps of the first gilt arches, or the opercular flaps have grown togedier oo 
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the ventral ride, and has reached the definitive condition. In short» the em- 
ryo is now essentially like the adult, with the exception of the external gills. 



Digitized by 



Google 



102r T. vmBXKAWA^ 



EXPLANATION OF PLATE IV. 



Fig. 1. An 9ffg with embryo of 43 mm., leen from the embrycmil side. Nat. sixe. 

„ 2. Di.tu, seen trum the anti-embryonal »ide. NaU bin. 

" g V Different Tiew8 of ihe embryo of 82 mm. Zei«2a,. 

" g' > Difiérent views of the embryo of 60 mm. Zàm 2 a^. 



FrùUed Deomber $5, 1898. 
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ON VCRMICULUS LIMOSUS, A NEW SPECIES OF 
AQUATIC 0LI60CH/ETA. 

Bt S. HATAI. 

First High School, Tokyo. 

The present species is very common in the muddy gutters and ditches of our 
city, occurring together with Limnodt-iliis, Tuhifex and other Limicolae. It 
creeps about on the lower surface of fallen leaves and other objects and rarely 
buries the anterior part of its body in the mud, as do most others ; nor does it 
swing the posterior half of its body like the latter. The general color is tinged 
with a milky white and the intersegmental lines are blood red. It is very 
sluggish, and on being pinched never executes those writhing contractions, but 
simply retracts its body. These peculiarities serve to distinguish the present 
species readily from its cohabitants. 

As measured on specimens killed with Perenyi's fluid after stupefying with 
weak alcohol, the body is 50 — 70 mm. long and 0.5 — 1 mm. wide. The segments 
number from 120 to 150 in sexually mature individuals. In the anterior part 
the body is cylindrical, but posteriorly it is somewhat flattened ; the width 
gradually increases till about the middle of the body, but thenceforward it 
gradually diminishes. The prostomium is cylindrical and comparatively loog. 
The clitellum is totally absent even in sexually mature specimens, — one point 
of difierence from the known species of the genus, Vtrmiculm pUoms Goodrich. 

The setsd are aggregated in bundles, which are arranged in four rows along 
the length of the body. Each bundle occupies in each segment the four comers 
of a square, and consists of 5 — 6 setœ in the anterior part and 2 — 3 in the 
posterior part ; the setœ being all of the same size. Each bundle contains 
besides one or two small developing set» in its setigerous sac. The setae are all 
of the same form, being sigmoid and furcate at the end. There are no penial 
setae. 

The minute cilia-like processes on the body surface, supposed by GtOODRICii 
to be of a cuticular nature, can be observed with high powers ; but in the present 
species they are closely set only in the posterior part of the body and gradually 

* Translated and edited by S. Goto. 
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XIV 



XV 




a. Atrium* 



Cut 1. 
Ov. Ofary, Ove. Oriniao, Sej^. Septum, 



decrease aä we proceed anterior- 
I7. From the fifth segment on 
they appear to be entirely 
absent. 

The cœlomic corpuscles are 
very numerous in segments U— 
X and hides the internal organs. 
In segmait XI they are few, and 
gradually decrease in the more 
posterior segments, being verj 
few in the segments next the 
anus. 

The septa are thick; they 
are all set transversely to the 
alimentary canal, and are not 
funnel-shaped as is the case in 
the anterior segments of most 
other Oligochaetes. 

Genital Systenu 
The genital oi^ans preeoit 
several points of difference from 
those of F. pilosus. I shall there- 
fore describe them separately. 

1. Testes. -One pair of 
testes are attached to the pos- 
terior face of septum IX/X, but 
a small portion of each testis 
projects into segment IX. The 
form varies according to deve- 
lopment, but the posterior portion 
is usually finger-shaped. 

2. /^p«rm-8ac.— This is ä 
single large sac extending from 



lac, Spx. bperiDiducal chamber, __ ^ ^rrr 

i-duct funnel, 5/>ASpermathec8,<. terti«. segment XX to sèment -AUli 
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the larger portion of which lies on the dorsal side of the alimentary canal. In 
segment IX the posterior septum forms on the left ventral side an evagination 
towards the anterior, and this evagination is directly continued into the sperm- 
sac, which is very voluminous and b situated on the dorsal side of the intestine, 
in the median line. Of V. pilosna Goodrich says (2, p. 261), " The sperma- 
tozoa are shed at an early stage of development into segment 10, and the 

anterior septum of this 
segment soon bulges out, 
forming a sac — the anterior 
sperm-sac. Later on this 
spermsac pushes its way 
across segment 9, through 
its anterior septum into seg- 
ment 8. The hinder wall 
of segment 10 also bulges 
out, forming the posterior 
sperm-sac." In the new 
species before us these t^so 
sacs have become one and 
coutiuuous. The walls of 
the sperm-sac are exactly 
like those of the ovisac to 
be proccntly described, and 
are covered with peritoneal 
cells on both surfaces. The 
hinder end of the sperm- 
sac projects into the cavity 
of the ovisac. 

3. Ovary, — One pair 
attached to ]the anterior 
septum of segments X and 
almost reaching the pos- 
terior septum when fully 
developed, in which case 
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Cnt 2. 

J).V. Doraal Veasel, inL în(eB«iiie, Crs, Ovisac, 
Sep. Septun», Sp. Swrm-BBc, T.û Ventral Cord, 
y.y. Venlral Vasel. 

the peritoneal covering is also very indistinct. 
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4. SpefmathecJL, — Oae^ pair in segment X, spindle-shaped, and situated 
between the two testes, on either side of the intestine. The single coalesced duct 
opens to the exterior on the ventral median line, directly behind the inters^- 
mental line IX/X. The internal surface of the sac is lined with a non-ciliated 
epithelium, which is followed by a layer of longitudinal and of circular muscle 
fibres. The external surface is covered with peritoneal cells. No spermatophores 
could be observed in the sperma thec». 

5. Ovidvct. — In F. pilo^vs the oviduct is stated to be rudimentary, being 
represented by a pair of depressions of the l2th septuni. In the present species 
no trace of the oviducts could be observed either in transverse or longitudinal 
sections. 

6. Ovisac {Recfptacvlum owi^uni). 
— One pair in segment XIII, being 
formed by the backward bulging out, 
on the left dorsal side, of the anterior 
septum, and extending sometimes iuto 
the loth segment but sometimes st p- 
piug short in segment XIV. The 
mouth of the sac is very large and 
opens, as a matter of course, into the 
cœlom of segment XII. The anterior 
part cf the ovisac encloses, as already 
stated, the hinder end of the sperm- 
sac, but the posterior part is slender. 
The ripe ova arc found not only in the 
ovisac but also floating in the cœlom 
of this region. (In V. jnhsvs the ovi- 
sac opens into the cœlom of segment 
XI) 

7. Sferm-ducl. — This is very dif- 
ferent from that of V. pilosus. The 
funnel is relatively large and bores 
septum IX/X ; it is continued into a 
slender duct, which, after running on 
the inner side of the ovary till about th9 




Cut 3. 

fi Atrium, Pe. Peritoneum, Sep, Äptum, 
Sps. Spermiducal chamber. 
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middle of segment X, curves slightly towards the median plane and opens into 
the atrium. The latter has a spacious ellipsoidal cavity and opens slightly in 
front of the setœ directly into the common sperm-duct chamber below the ventral 
cordy which is, as Goodhicu says, to be regarded as an invagination of the 
body-wall. In immature individufils the atrium is followed by a slender duct- 
like portion, but as the genital organs approach maturity the invagination of 
the body- wall becomes greater and the dorsal wall of the duct-like portion is 
converted into the roof of the sperm-duct chamber, and the atrium comes to 
open directly into the latter. Even in mature specimens the sperm-duct cham- 
ber is sometimes very small and the duct-like continuation of the atrium persists* 
The internal surface of the funnel as well as of the duct is lined with ciliated 
epithelium, but in the atrium the cilia are absent and the cells are taller and 
glandular. The outer surface of the whole organ is covered with peritoneal 
cells, which are conspicuously taller around the atrium. Between the inner and 
the outer epithelium there is a layer of circular and longitudinal muscle fibres' 
which are most strongly developed around the atrium and very thin in the funnel 
and the duct. There is no penis. 

Alimerdary Canal, 
The alimentary canal is simple as in other Tubificidse. The mouth lies on 
the ventral side of segment I ; the pharynx is large and lies in segment II; the 
cesopliagus is slender and extends through segments III and IV, the intestine 
beginning in segment Y. The lumen of the intestine is about equal to that of 
the oesophagus, but as the former is surrounded by hepatic cells it appears exter- 
nally thicker than the oesophagus. On the dorsal side of the pharynx there is a 
group of goblet-shaped unicellular glands with long necks opening into the basal 
portion of the ciliated epithelium of the pharynx. The ventral wall of the 
pharynx is very thick and is concave towards the ventrum. The oesophagus 
and the intestine are lined by a ciliated epithelium, which is followed by a layer 
of circular and of longitudinal muscle fibres. The intestinal wall is very rich in 
blood-vessels. In sections these are seen to be situated between the internal epi- 
thelium and the layer of circular fibres, and are traversed by connective tissue 
trabeculse. 
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Nephridium. 
The nephridia are present in s^ments VII — IX and in all segments 
posterior to XII inclusive except the last. In each nephridium we may dis- 
tinguish three portions, the internal tubular portion, the middle enlarged portion, 
and the external tubular portion. The middle portion makes up by far the 
larger part of the whole organ, and reaches nearly the posterior septum of the 
segment on either side of the intestine ; externally it is continuous with its fellow 

on the opposite side of the body, al- 
though the nephridial caDaLs of the 
two are entirely separate. The ex- 
ternal tubular portion opens to the 
exterior on the outer side of the ven- 
tral seta-bundle. The funnel is veiy 
small, and is somewhat sagitate or 
globular according as the ciliated 
process is thrown out or drawn in ; 
the latter l>eing formed by the ventral 
margin of the funnel. (In V.pilosm 
it is formed by the dorsal lip of the 
funnel.) The internal surface of the 
funnel as well as its margin is thickly 
covered with long vibrating cilia, and 
during life the ciliated process is con- 
tantly thrown out and drawn in. 
Sections show that there is a trans- 
verse constriction at its base, upon 
\vhich it is folded when drawn in. 

There is only one nephridial 
canal of small calibre, which winds 
back and forth several times in the 
enlarged middle portion. The por- 
tion lying between the nephridiopore 
and the middle portion sends out 
several blind diverticula. The walls 
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cauBÌj ft/ Kfi>brîdïij^ton;e, ^f ;» ^cpluidiupore. 



of the canal consist mostly of a syO" 
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oîtium, and the cell boundaries can be recognized only in the peripheral part. 
Here and there the canal is enlarged and forms the ciliated ampullœ. 

Vascular system. 
The main part are the dorsal and ventral vessels. The dorsal vessel divides 
into two in the prostomium, and these two vessels after dividing several times 
supply the brain and the body-wall of the most anterior part. The lateral 
vessels, which arise from the dorsal vessels, are very small in segments I, II, and 
III ; they gradually become larger in segments IV — X, in wliich last segment 
they are considerably dilated. The largest lateral vessels lie, however, in seg- 
ment XI, and from this on the lateral vessels are exceedingly small and just 
recognizable. The dorsal vessel alone beats, although the ventral vessel also ex- 
ecutes some inconstant pulsatory movements. In each segment the dorsal vessel is 
provided with a group of valvular cells, which are also present in the constricted 
portions of the lateral vessels. These valvular cells are more numerous in the 
larger vessels ; they are pear-shaped and contain a granular substance. The 
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D.V. Donai ve«el, /j.D,V. Lateral dorsal vessel, L.V,V, Ditemi 
ventral veiael, V,V. Ventral vessel. 
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dorsal lateral vessels are gradually enlarged from segment IV backwards, and 
the number of constrictions also increases. 

The dorsal vessel divides into two also in the anal segment, in which it 
ramifies greatly. 

The ventral vessel, like the dorsal vessel, sends out a pair of lateral vessels 
in each segment, which are continued into the corresponding vessels fifom the 
dorsal trunk, not directly as in most other oligochœtes, but by the intermediation 
of smaller vessels. 

The ventral vessel divides into two in segment III ; these two branches pro- 
ceed forwards and curving towards the dorsum in the first segment become 
continuous with the single dorsal vessel. A little in front of the point of 
separation of the two vessels just mentioned, these are united by a transverse 
vessel, from which is given oif in the median line a branch which itself divides 
into two in segment I. These two vessels break up into smaller branches, which 
become continuous with the corresponding vessels of the dorsal side. Besides 
the lateral vessels corresponding to those of the dorsal vessel, the ventral vessel 
sends out another set of lateral vessels, which always alternate with the former. 

The branching of the lateral vessels of the dorsal and ventral vessels is dis- 
similar. The dorsal lateral vessels divide successively, while in the ventral 
lateral we can recognize one main trunk, from which a number of smaller 
branches are given ofi*s3rmmetrically on either side. 

In only a few among the many specimens that I have observed have I been 
able to demonstrate valvular cells in the ventral vessel ; but their position is 
very variable, and they are mostly confined to the anterior part of the body. 

Comparison op the two sPECiEa 

V. pilosufl Goodrich. V. liraosns, n. sp. 

Clitellnm X— XIII. Wanting. 

Sperm-duct Of nniform calibre thronguont ; only Gradually increases in calibre 

the mMdle portion appear «wollen, backwards ; opens into a dis- 

owingio tho tall peritoneal cells tinct atrium. 

surrounding it ; no atrium. 

Nephridiom Begins in segment VI. B^ns in segment VII. 

Oviduct Kudimentary. A&nt. 

Sperm-sac Anterior sperm-rac in segment IX; A single sperm-sao extending 

none in X ; posterior spernheac through segments IX — XIII. 

extending through segments XI— 

XII. 

Ovisac. Formed by the posterior septum of Formed by the posterior sep- 

segment XL tum of segment XII. 

Cilia-like process... Uniformly present Absent in the anterior portion, 

thickly set in the posterior 
portion. 
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In view of the characters of the new species above set forth we must read in 
the generic diagnosis given by Beddard " Clitellum X—Xll! or abserd" instead 
of " Caitellum X— xni." 

Literatare on Vermicaliu. 

Beddard, F. E.— A Monograph of the Order of OUgochaeta. 1895. P 271. 
QoODBiCH, £. 8.— Note on a New Oligochœta. Zool. At aeiger, XV. 1892. Pp. 474— 

476. 2 fig. 
,9 —On the Stmctare of Vermictilas piloan^. Qaart. Jour. Mio. Sc , XX VU, 

N.8. 1895. Pp.253-267,pl.26-28, 



PrinUd December £6, 1898. 



Digitized by 



Google 



\ 



Digitized by 



Google 



( 



INSECTS COUECTEO ON MOUNT FUJI. 

By M. MATSITHITRA. 

Entomological laboratory, Agricaltaral College, Sapporo. 

Mt. Fuji as a collecting ground is noted from former days since the French 
Jesuits, as Abbé David and others trod the unbeaten path of entomological 
field, somewhat more than thirty years ago. 

The time which is yearly allowed the public to ascend the mount, is from 
the latter part of July to the middle of September, especially for the purpose of 
religious devotion. Many foreign as well as native entomologists visit it every 
year. There are many insects which are peculiar to this mountain, and the 
species which are commonly found here are found to be rarer as we come down to- 
ward the foot. Iheda ibara, T. arsedice, Niphiimdus fusca, Pisychosirophia ndor 
narffia, Schistomira/uneralis (Bekkocho), Carabus fujiaanus, Panorpa leueoplera, 
etc are all noted insects here ; while many others have a close resemblance to 
those of Hokkaido. 

I visited Mt. Fuji on July 21st and stayed there three days, devoting my 
time to the collection of insects. To say the truth, it was too early for collect- 
ing, and thQ noted insects known to be found here were not captured in my net, 
with a few exceptions. During my rambles I found Tarobo to be one of the best 
places for collecting. Here many trees and shrubs flourished, many flowers 
blossomed conslantly and attracted gorgeous papilionids, such as FapUio deme' 
tnu8, P. alcinous. The other common lepidopterous insects found near around 
here were the diumals as NepUa Pryeri^ Lycœna Pryeri, Teriaa lœta, Syfiiomis 
thekbuSf Abraxas ettrymedeSt Vithora agriamdes. At night many het^rocerous 
insects came to the light. Among them were the following ones : Chœroeampa 
elphenor, SpUosonia seratqpuncUUa, S. menihaMri, Cymatophora 2 sp., Icterodea 
jaguaria, Hypena rhombalia etc. As I ascended from " Tarobe " about five 
cho, I found that trees and shrubs suddenly gave way to dwarf shrubs and 
weeds, and next when I came to a place about 4,000 feet high no plants 
were to be seen except Ontade— Polygonum polymorphum var. japonicum, 
and a few shoots of a thistle, Lenieus sp. The Polygonum were matted here and 
there on the volcanic ashy soil and a few hypenid moths only flew away as they 
were disturbed. On ascending still further I came to the region occupied by 
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reddish volcanic rocks and sands. Here there was no vegetation at alL But still 
there were found geometrid mothâ Bê Etpko» laü/erariat Bacarmim mmoto, that flew 
away from about my feet as I trod up the course. Then I came to the place, 
commonly called Rokugome, where large blocks of rocks abounded and where I 
got GcUoaoma mkado accidently as I overturned a small stone. Here ngain I 
oaoght Théola smaragdinOf which I at first regarded as a new species, but on n- 
âection was convinced, must be a variety of the above named species. Just at 
this time I saw a lycœnid butterfly flying about the scattered stones, but the 
slope being 4ò^ quite prevented me pursuing it. During this time which was 
spent for the travel from Rolugome to the top, where the shrine standi I could 
catch no insect, being quite overcome by the very tiresome travel. 

After starting from '* Tarobo " at 4 o'clock in the morning we reached the 
top at 2 o'clock in the afternoon. The collection on the top was very poor aod 
only the following insects were netted : — Argifnni^ Paphia^ Â, nerippe^ Ponqnlv» 
biaeafatus, Mallophora anicitis, Endotasimyia indiana, Gnf 9pf, Muioa corvina, 
M, dmnestìea, LeiioorHiina/uJieana, Among these the most common insect was 
MaUophora anicius (ßhioyorabu). It was met everywhere we went, being easiJjr 
discerned by its peculiar buzzing sound. If alights upon a stone awaiting f^r 
booty. It the prey comes within its reach, it darts ofi* and clasps it with its fteL 

The top of the mount was very cold and after one night's st^j we wen 
glad to descend, the more so on account of the scarcity of insects. 

On the whole the field which is commonly called SwtonOy containing the 
large area between Gotenba and " Tarobo," is very rich with the hexapod tribe, 
especially the moths ; but mammals^ birds, reptiles, and amphibians seem to be 
very scarce ; no mammals came across my path, and only ^t wo kinds of birds fell 
within my vision. One was a kind of swift called Ctfpsdus pacffieus, which was 
to be feen two or three in number on the mountain top, cutting the air with a 
loud cry ; the other was a kind of lark, probably the species called Alauda japo- 
nica found at a sandy slope about 7,000 feet high. 

The following insects were caught on Mount Fuji. 

HYMENOPT£KA. 




Apîdœ. 
Bombwi lapidariu.s Ia lUig. Mag. V. 169. 
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Megachile ceniuneularis, Latr. Hist. Nat% 

Vespidœ, 
PolûÀes hebrœus, Saus. Mon. Guêpes. 
Polistes yokohamœ, Rad. Hor. Soc. Eut. Ross. 
Monobia biangtdaia, Saus. Syn. Am. W. 

Crabrunidœ, 

Cerccìia tmi/aci<Ua, Sm. Cat Hym. 

Ammophila infesto, Sm. J. E. S. 

Ammophila ap, 

I have never seen this species before. It may be a new species. But as 
I have not yet been able to identify it I cannot speak with certainty. ^ 
Length 28 mm. — general form is much like ^. sabulos'J, but the abdomen is 
steel blue and the petiole glittering black except the lower part of the 2nd 
petiolewhich is red. 

Ammophila sp. 

This is very much like A, impatiens of Australia (Tran. Eot. Soc. 1878), 
except the face not being pubescent with silvery hair, and the first joint of the 
apical abdomen not being ferrugineous. This is a very common species on the 
sandy road as is also the former species. 

PumpiliJ(B, 
Pompilus bpjctdalus, Kirby. P. Z. S. 1893. 

Scoliadw, 
Scolta quadri/asciata, Fabr. Syst. Piez. 

3Jymucidœ. 
Lepiothorax molesta, Say. Bost. Jour. Nat. Hist. 
Lasiusfidiginosm^ Latr. Hist Nat Fournie 
Aphœnogasler famelica, Sm. T. E. S. 1874. 

Ft)ì'mi';ìd(B. 
Polyrhachis sejrspinoms, Latr. Hist Nat Fourm. 1874. 
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Pdyrhaehiê hmelUdens, Sm. T. E. S. 

Campoiwtus Kgniperdus, Latr. var. obscuiipes, May. B. Â. F. A. 1878. 

Camponottu vUiosus^ Sm. T. E. S. 1874. 

Ichneunioniâœ. 
Anomalon ftp. 
Gavipoplex xp. 

Tenthredinidœ, 

Hylot »ma payana, Danz. Fauna Germ. 1293. 

AUantus, n, sp. 

This is not described in the " List of Hymc;ioptera " Vol. 1. of Kirby 1882, 
nor in any other paper we ha\ e yet found. Probably it may be a new species. 
Length 12 mm. — black with a violetious luâter, labrum pale white, middle of 
aotennse and the basal 3 segments of the abdomen at the venter pale gey ; 
wings fuscous. 



COLEOPT£RA. 

CuAnddlidœ. 
CidndeUajaponica, Guer. Rev. Zoolog. 1847. 

Cai abides. 
Calosoma mikado^ Bates, Geod. 235. 

Stuphylinidœ, 
Slaphylinm paganus, Sharp. T. E. S. 1874. 

Lveamdœ. 
Maerodoreaa rvhrcfmoralus, Sn. V. Vollh. Tijd. E. 1868. 

Scarabidœ. 
Bolboeerus nigrcplagiaium, Wat. T. K 8. 1875. 
Apogonia major, Wat. T. E. S. 1875. 
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Anomala tetUaceipea, Mostch. £t. Ent. 1860. 
Onihophagvs aUr, Wat. T. E. S. 1875. 

Elaieridœ, 
Laeon ttnodu/ua» Motsch. Et. Ent. 1860. 

Telephoridœ. 
Macrolycus flavdlcUm, Motsch. Beise. Amur. 1860. 
Luctola viäicolHs, Kies. Beri. E. Z. 1874. 

Tenébrianidœ, 
Ptencphthalmus ctneus, Motsch. Et. Ent. 1861. 

MorâelUdœ 
yordeUidena tignateUa^ Mars. Ann. France. 1876. 

Ghrysopjelidœ. 
Meioêoma œnea, L. Syst. ^ at 1767. 
Sphe fioraia melanoeephala, Jac. P. 2«. ä 1885. 

LEPIDOPTBRA. 

PapUionidœ. 
PàpUio demetrius, Cram. Pap. Ex. 
Fapilio alcinom, Klug. Neu Sclimett. 

Pt'eridœ. 
Terias lœta, Boisd. Sp. Gen. 
Colias hyale, L. Syst. Nat. 

Lyeasmdœ. 
Niphandwfuêca, BuÜ. P. Z. 8. 1881. 
'Jhecla smaragdfna, Brem, Lep. OstHsib. 
Polymmaiitô phlœast, L. Syst. Nat. 
lAfcœna arçiades, PaUas^ Reisen, 
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Lycœna argia^ Meo. Cat Mus. Petr. 

Lyrœna argiolus, lit, Syst. Nat. 

Lycœna Pryeri, Mur. Ent. Mon. Mag. 1873. 

Nymphaliâœ. 
Apaiura üia, Schiff. 8. V. 1776. 
Limeniiis fâbylld^ L. Syst. Nat. 
Neptis PryerU But. T. E. S. 1871. 
NeptU aeeris, Lepechin, Reise. 
Neplü Ivdüa, Schiff. S. V. 1776. 
Vanesta cardui^ L. Sjrst. Nat. 
Vanessa o-auretan, L. Syst. Nat. 
Jrgynnis paphia, L. Syst. Nat. 
Ärgynms nerippe, Feld. Wien. Ent. Mon, 1862. 

Satylidœ, 
Afycalem golama, Moore. Cat. Lept 1857. 
Ypthima baldus, Fabr. Syst. Ent. 
Satyrttö dryas, Scop. Ent. Carm. 
Lethe sieelis, Hew. Ex. Butt. 
Seope callipterü, Buth. Ann. A Mag. • 

HesperidoB. 
rhrygagpidea sinica, Feld. Wien. Eut. Mon. 1862. 
JJaimio tethys, Men. Enum. 1855. 
hoteinon lamproipiluê, Feld. Wien. Ent. Mon. 1862. 
Famphila pellucida, Murrey, Ent. Mon. Mag. 1875. 
Pamphila varia, Mur. Eut. Mon. Mag. 1875. 
Hesperia syivanvs, L. Syst. Nat. . . 

Besperia flava, Murrey, Ent Mon. Mag. 1876. 

Sphingidœ. 
fhmariê radians, Walk. Cat Lep. Het 1856. 
Maerogloua bomltylins, Boisd. Sp. Ger. Lep. 1876, 
IMephila Oalii, Fabr. Sp. Ins. (Larvas). 
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Chœroeampa elphenor, L. Syst. Nat. 

Zygamidœ, 
SyntamU Ihekbus, Fabr. Ent. Syst. 
Pi-yeria sinica, Moor. An. & Mag. 1877. 

Aretidœ. 
St igmaiophora flava, Brem & Grey. Schmet Nord. China. 
SpUosoTna seroiopunctata, Motóch. Et. Ent 1860. 
Spüosoma meìithaslri, Fabr. Ent. Syst. 1853. 
Bircia 2xUlida, But. A. M. N. H. 1877. 

Bombrfeidœ, 
CUsloeampa neuslra, L. Syst. Nat. (Egg). 
Oaslropacha pini, L. Syst Nat. (Larva). 
Nttmenea disparais, StauA Rom. Men. 

Liparidœ, 
Lymantria aurora, var./uaoo, Leech. P. Z. S. 1887. 

Gffmaiophoiidœ. 

Cymatophora «p. (N. sp. ?) 

PrimarieB fuscou9, costal margin broadly grey, tinged with a pinkish shade, 
orbicular grey, outlined in fuscous with a center of the same color ; reniform close- 
ly in contact with the orbicular, is also grey out-lined in fuscous with a central 
same colored line and a same colored mark basally ; outer side of the reniform 
is of a white color with a denticulated fuscous line transversely ; toward the 
outer margin there are two black obscoro, transverse bands, one of them being 
bordered with a grey internally ; secondaries also fuscous a little deeper to- 
ward the outer margin. Wing Exp. 51 mm. Corp. L. 20 mm. 

Oymaicphora sp. (N. sp. ?) 

Primaries long narrow, grey with greenish and reddish shades, mottled with 
many small reddish brown punctures, double curved bands near the base reddish 
brown, orbicular absent, reniform black nearly crescent form, costal margin 
mottled with blackish markings, waveline ("Wellenlinie") black internally 
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bordered bj a brownish green band, with a few violet tinge in a certain light; 
secondaries greyish, shining. 

Wing Exp. 39 ram. Corp. L. 12 mm. 

Geometriformidœ, 

Catocala sp. (N. sp. ?) 

Somewhat resembles that of the noctuid moth, Triphœnapsis lueäla^ ButL 
in its general aspect Wing Exp. 48 mm. Corp L. 22 mm. Reniform white 
and very large. 

Dtndromdridœ, 
Spüopera debiliê, Butl. Typ. Lep. Het. 1878. 
Chœrodes diäynna, Butl. Typ. Lep. Het. 1878. 
Derooa phasma, Butl. Typ. Lep. Het 1878. 
Boarmia mœota, Butl. T. E. S. 1861. 
E^hos laiiferaria, Walk. Typ. Lep. Het 1878. 
Abraxas ettrymedes, Motsch. Et Ent 
Vühora agrimides, ButL Typ. Lep. Het 1878. 
Jcierodesjaguaria, Guen. Phal. 1857. 
Jderodes fraterna, Butl. Typ. Lep. Het. 1878. 
Abraxas languidala, Walk. Cat Lep. Het 1862. 
Thalassodes ambigm, Butl. Typ. Lep. Het. 1878. 

Fhylometrldœ. 
òcotosia œrtala, Hühner. Pap. Tab. 

PyraUdœ. 
Marmorinia amphidecta, Butl. Typ. Lep. Het 1878. 
Hypena rhombalis, Guen. Delt 18Ö4. 
Bypena züla, Butl. Typ. Lep. Het. 1878. 
Berminia albomaeulaiis, Brem. Lep. Ost-sib. 1864. 

d]i P T E R A . 

TipuKdœ. 
Phaehyrhina sp. 
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Tubanidœ, 
Tabanus ifokohamœ, Bigot. Mem. Soc. Z. F. 1891. 
I'abanus striatm, Fabr. Ent. Syst. 

Asilidie, 
MaUoph&ra anicius, Wk. List. Brit. Mus. 1854. 
Proniadius yezonicus, Bigot. Bull. Ent, Fr. 1887. 
rromachiis sp, 

Dasypogon Japomcum, Bigot. Bull. Sec. Eut. 1887. 
Laphrìa auricinda, V. d. Wulp ? Tijd. V. Eut. 1872. 

IheredcJœ, 
Ihcreva margintUa, Meig. Sys. Besch. 

Syiphidœ. 

Syrphus baKeatwf, de Geer. Mém. 1780. 

Syrphus rihesv, L. Syst. Nat. 

Syrphus sp, 

Eridalia nemoi-um, Fabr. Eut. Syst. 

ErisUdis ienax, L. Syst, Nat. 

Endoiasimyia indiana, Bigot. Aun. Soc. Eut. 1874. 

Cheibma sp. 

Qnf spf 

I have never seen nor heard of this dipterous insect before, and couhl not 
find any allied genus which exactly coincides in its character, neither in Mei- 
gen's " Systematische Beschreibung " nor in any other book to which I have 
access. Form of the antennae and the thorax is very much like that of the genus 
Chrystoxnif But the venation is quite difièrent, rather resembling that of the 
genus Eristaliêf the third longitudinal vein bring curved much. It is the only 
specimen I have ever caught and so can not be sent away to be identified. I wil[ 
now describe its character briefly. 

Corp. L. 16 mm. 

Wing Exp. 30 mm. 

Antennse black, antennal peduncle and the vertex purplish, face, collar, 
isdes of the thorax, scutellum except the dish, 4 curved marks on each side of the 
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abdomen, and the legs yellow ; thorax lenais with 2 longitudinal greenish yellow 
streaks ; abdomen black, apical margin of each segment tooie or less dull yellow; 
wings hyaline with a fawn shade especially at the costal margin. 

It was caught at the top of the mount about 12,000 feet high where the in- 
sect rested upon a reddish volcanic stone, warmed by the vapors that arise from 
the internal heat. 

Musddœ. 
3!usc3 corvina, Fabr. Spec. Insect. 178L 
Mwica domedica, L. Faun. Suec. 1833. 
Cyroloneura ap, ? 
Sarcophaga sp. 

This much resembles the species 8 e rjfaria, L. but can be easily distin- 
guished by the colors of the venation. 

Cynomyia violacea^ Macg. Suit, a Bull. 1834. 
Ecitinomyiafera, L. Syst. Nat. 

APHANIPTERA. 

Pulicidœ, 
Pulex itritans, L. Syst. Nat. 

RHYNCHOTA. 

PentaiovMœ. 
Halyomorpha picas, Fabr. Ent. Syst. (Nymph). 
Àcanihosoma distitidum, Dall. Brit. M. List. 1851. 

Coroidee, 
Homœcerus pvn^Hjjennis, Uhi. Proc. Acad. Ph. 1860. 



Lygœidœ, 
Paniera hemiptera, Scott. A. & M. 1874. 

Cicadidœ. 
Pomponia japonensiê, Dîst, Monog. Orient. Cicad. 1892. 
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NEUBOPTBRA. 



Panorpidœ. 
Panorpa macrogader, M'Lach. An. Soc. Ent. Belg. 1872. 
Lepiopanarpa RUsemœ, M'L. ad. Soc. Ent. Belg. 

Bemorobidœ. 
Chrys'^pa intima, Wh, A. S. E. Belg. 
Osmylitö sp. 

PSEUDONEUROrTERA. 

LiheÜxüidce, 

Diplax elaia, Selys. Ann. Soc. Ent. Belg. 1872. 

Ihecadiphax erotica, Selys. Var. fastigiata, Selys. Ann. Soc. Ent. Belg. 1883. 

Leucorrhiniafujisana, sp. nov. 

Abd. Î 24 mm. $ 20 mm., post, wing Î 2 28—29 mm. Corp. brown- 
ish yellow, wings hyaline, costal margin orange yellow, also the menbranule and 
the basal half of the wing. Pterostigma greyish yellow (length 3 mm.). Re- 
ticulations black, but the costal, the basal and the menbranule yellow ; anticu- 
bitaJ cells 8 ; post-cubitals 10 ; the triangles show nothing unusual. This beautiful 
insect is very common at the top of the mount resting upon the warm heated 
rocks, but is not to be seen any where as we come down to the level. 

Fseudolhemis nigrifrons, sp. nov. 

Abd. J 85 mm. Post, wing J 39 mm. This much resembles P. zonata, 
Burm., but differs ; first, wings are transparent with a purplish luster ; secondly, 
pterostigma large (4 mm. long); thirdly anticubitals 19 ; postcubitals 13 ; fourth- 
ly head with the face glittering black, the part of the pronotam streaked with a 
broad yellow band longitudinaly which is divided in the middle by a narrow 
black line ; fifthly, the third and the fourth abdominal segments are not wholly 
yellow, but interrupted by black lines and marks, the fiflh segment also with a 
yellow mark at the venter ; sixthly the superior caudal appendage is yellow ex- 
cept at the base. 

Epophihalmia eUgans, Hagen. Brauer. Vog. Nov. 

Oomphus Pryeri, Selys. Ann. Soc. Ent. Belg. 1883. 
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